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Cbapter 1

GENERAL

Aircraft MuI-21¢] 18 8 slogle-sest light fighter with one turbolet engine fit-
.ed with up~to-date instruments and radio equipment to make ite flights reliable
in rough weather in the daytime and at night.

The fighter is an all-metal captilever centre plane with & thin triangle wing,
a sweeposck tail unit and a controlled stabiliser.

The sir intake has an automatically controlled movable cone to ensure mAXiaum
aircereft thrust at minimum drag losses of the air intake.

The gir intake cuct is proviced with sbutters decreaslng thrust losses when
taking off and witht anti-surge shutters ensuring reliable engine operation when
connecting the afterburner and in the case of maximum angles of attack of the sir-
craft.

Three mir brakes are fitted at the fuselage bottom. The allerons have axial
serodypamic baiance and flosting flap 5.

The fuel system includes six tanks inslde the fuselage, one saddle tank, four
wing tank compartments and one 4rop tank.

The aircroft 18 fitted with fire~fighting equipment.

To shorten the landing roll the aircraft is provided with a dreg chute lo—
cated in the tail section of ths fuselags.

Longitudinal control of the aircraft is effected by a stabilizer driven by &
two-chamber booster.

Pransmission ratios from the control stick to the spring-feel mechanism and
stabilizer booster are automstically varied in speed and altitude to maintain
constant performance characteristics and to eliminate the excessive effect of the
stabilizer at high speeds and low altitudes of flight.

Leteral control of the aircraft is effected by the ailerons driven by two
boosters. Tc eliminate the excessive mileron effect st high speeds and low alti-
tudes of flight trere is mounted & control stick-to-aileron booster gear ratio
non-linear change mechanism.

The lateral contrcl system comprises a single-axis (roll) automatic pilot
to ensure:

(a) damping ot aircraft roll during manual controlg

(b) zeroing of any initial roll angles;

(c) balancing of roll angles.

Rudder coptrol is boogterless. The hydraulic systea copsists of two indepen-
fystems - the booster system and the msin systea.

The booster hydreulic Bystea feeds the aircreft control systea, i.e. it
actuates two sileron boosters and one stabilizer booster chamber.
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The main hydraulic system actuates: the landing gear, flaps, air brakes, anti-
curge shutters, air intake moveble cone, engine adjustable jet nozzle, automatic
pilot (pressure blocking ir the hydrsulic system), cae chamber of the -t.ubilizor
Loogter; this hydrsulic system provides for operation of aileron boosters in case
-f failure of the first hydraulic system and brakes the landing gear wheels auto-
-atically during retraction.

1# one of the hydraulic systems fails, the power developed by the renaining
Looster chamber proves sufficient to accomplish the flight. If the engine stops and
sails to de started during the flight, the engine autorotations being normal, the
c.rcraft ianding is ensured by the pressure created by the hydraulic pumps operat-
ing on autorotations snd by an emergency pumping unit, . . .

The air system comprisee two independent systems: the main and the emergency.

The main system provides for wheel braking, 1ifting and pressurization of the
ccckpit casopy, releasing and dropping of the drag chute, emergency tossing and
opening of the cenmopy time delay lock, operation of the de-icer and control of the
cooling valve of the forward fuselage hermetic compartments.

The emergency system is desiguned for landing gear emergency extension and
emergency braking of the main wheels.

The pressurized cockpit is supercharged and ventilated sutomatically to keep
normal pressure and temperature conditions.

The cockpit 1s fitted with oxygen supply system cogprising aircraft equipment
end an anti-g suit,

The aircraft is equipped with an ejection seat with canopy protection allowing
tbe pilot to safely abandon the aircraft in case of emergency.

“ne cockpit canopy is fitted with a fluld de-icer.

4 geperator-starter serves a8 a D.C. power source.

Two storage batteries operating inm perallel with the generator are an auxiliary
source of power.

The generator—starter serves for siarting the engine. Autonomous engine start-
iug 18 performe by the storege batteries.

Az A.C. gererstor is an 4.C. power source.
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AIHPRANE CONSTEUZTION

This aircreft s an all-zezal certre plese with triangle wings, a controlled
statilizer and s standard vertical -tail unit.- } . .

The aircraft has & pumber of structural joirts (Fig.2) dividing the ,fusolage:
into separate sections: nose section, tail section, wings, stabilizsr, rudder, etc.
These joints make it possidble to rerlace the engine, and to cerry out different
operations of routine mairtenance. :

The fuselage i of a semi-mcruccque struclure. . .

Installed in t.ﬁe ruse fh:iel&ge section at the engine inlet duct 18 a mowable
cone with a fcllow-up control systex and a boundary layer bleed device. The cone is
made redio transparent. The air intake is bifurcated before the cocxpit into two
ducte bending round the cockpit arnd Joining &cuin vo Eupply air to the emngine. To
avuld surging of the engine Lhere a-e aut.metically contmlled. anti-surge shutters
oL tae fuselese. Besizes, cr toe fuselase s‘: zes oear rré:nes_ Kos 5-1]1 additional air
ictaxe shutiers (take—off Bhutters; are providéd. The *wo tvpes of shutters sexrve:
0 aBbociatle tlue air intake with the surrounding atmo -

sphere under different operat-
ing conditions. The fuselage mounte three air brakes: two front and one rear.
Installed inside

the cockpit are brackets with rollers to mount an ejection
sear, type CE, wiich allows the pilot to mbandorn 't

L the alrcraft in case of emergency

15 tae air, L
The strearlined cockrit cacopy offers
The superstrictur
®cvable sectior of the
berind the cockypit,

Tue pilot 8 good fileld or View, .
© behind tne cockpie €nsures a smooth transition from the
CRDOpy to the saddle fuel tank installed on thre fuselage .
The ron-pressurized 8urerstructure is movable ‘and is secured
T T3k pressurized cockpit partition emg Tuselage Ly means of aﬁbo,r nute. The p.re54
<rired partitior serarates the 8Irtignt cockyit from ﬁ,he Lon-pregsurized gupe&.

T by two braces. The. pressurized pasti-

beads und riveted shapes, i at:ached
Stricture apg +

fariezed ir ite ceciral ja
L wiich 18 & fist gheet witL slazped-gut

tie Cacpy—carrying panel, super
Pllte.

1

to

Ilnstalled in
E.8lic tlbe boog.

To0 Fiard thne pilot n catepuliizg, tpe au‘”‘-e:‘ is f.
‘ creft a
including a- armor 8.leld mad armor

*he upper section of tye fusclage on the ayr iriake is a pitot-

Tted with armor e.er Lvs

iates mcunteg
r ~ Q
hoe © amg L., =

The Wper-par of frames -

1-8

Taze Ko.11 by means cf rivets aznd -
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It tne lower section of the fuselsge between frames Nos 16 and 20 (right, 16-9:-

1 +re ianding gear main strut wheels during retractic
soere fn & Wt 3°¢°“°‘3“e ’ ! in beam is arranged a superstructure mountins
At top, between frame Xo.l17 and tne'f‘.n L eeter B-57UC, pumpine
the rudder and stadilizer rods, radio electric og N moine
unit <0-. 7 and other aircraft control units. Part of the supers:mcture e e
frame hc.lé azc freme No.30 is remcvable &and is fasteped to the diephragms and
longizudinal shapes of the fuselage by means of screws and anchor x.:ut.;a.

The fuselage bears a siructural joirt on fraze No.28, which dlv%des the fuse—‘
lage i1nto 1ne nose and tail sections. The stabilizer fastening beam is installed' [eN
the fuselage :ail seciion between frames Nos 35 and 36. Tne drag chute well is ar-
reiced telow at the left-nand side between frames Kos 30 azd 32. Below, between
fraze Xc.2+ and the end of the fuselage is installed a ventral fin. The rear fuse-
lage ter=irates in a movable tall cone.

The fuselage of this construction employs aluminum alloys il6, B95, BM6S-1, t:
most stressed members belng wade of steels 30XICA, 3CIICHA.

The aircreft is fitted with a triangle wing with the sweepbacx angle along the
leading edge egqual to 57°. The wing is made of ajirfoil sections with relstive thic:
ness at the root of 4.2% and at the tip, 5%.

Pilled to the wing are ailerons with axial aerodynamic balance and floating
flaps.

Bach wing outer panel bas a well to accommodate a landing gear main strut.

The outer panels are fastened to the fuselage at Joints on frames Nos 13, 16, =2

Ze,

25 and 28. The wing has two hermetically sealed fuel compartments formed by the wis-
structurel elements.

The vertical tail unit consiets of a fin eand a rudder fastened to the fin men-
bers at three pointa. The fin is rigidly connected on the rear fuselage to frames
Mos 34 arnd 36 by means of attachment units and is riveted to steel avgles. The rud-
der has axial aerodynamic balance.

The borirontal tail unit comprises & controlled stabllizer, without man eleva-

The stacilizer conmists of two symzetrical halves (right and left) connecty
with the stabilizer attachment beans.

tor. ed

1. FUSZIIAGE NOSE SECTIORK

1. Construction and Arrangement

The fuselage nose section {(Pig.4) is the ®oet complex of the alrcraft constiruc-
tiom.

The transverse loed-carrying ascenbly of the nose fuselage seciion includes
« Irazes, frexmes %Nng i 3, €, 11, 13, 16, 20, 22 25 and 25 i
. 8 be load
aoxoere. . * * in& -Cﬂn'llne

Tae longitudiial essectbly i1g

Lo ' composed of longerons and beams with a few number
Ol #iriLgers wiich ig

cozpensated for by outer skire of considerstle thickness
~Oocated i the frort section

of tte fuselage is an air intake of v
- e arieble inle:
;ec.l..n Area al'usted by a movable cine with a follow-ip 8ystem. Arranged between
raze Mo.3 and ‘raze N:.6 are TWO c.ziarttents: the upper and the lower. The upper
coxarteen: . .. t ‘e
ot 7zent. The lower compartment ie separated

‘ Tiroctal partition acd has a 8pecial well 10 ac-
+an1ng fFear rose sLrut.

Tae cockpit tousing tze instrumen:
fremes los € azz li. Below the cockpit

~ TaZic and eleciric equl
’ron tne “FPEr L.Iparizezt by e Lo

ComauCt- e *ne

8 ard aircraft controls is locavec between
18 arranged the storage battery compartmert.
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Behim the cockpii between frames Bos 11 and .25 there are containers for six

-t fuel tanks: . o .

b“"-v(t: tank ho.1l 18 located becveen frames Noe 11 and 134

(b, tank Ko0.2 18 located between frames Nos 15 and 163 . :

(c; vank No.3, consisting of two parte, is located between fremos Ros 16..
and 2C - . - }

(d, tanx No.4 1s located between framee Noa 20 and 22%

(o) ank Na.5 18 located between frsmes Nos 22 and 25;

{(f) taonx No.6, consisting of two parte, is loceted’ bet:'eon fruss Nos 25
et 28. ’

The seventh, additional, fuel tank (metal one) is lountod on top the fnselage

Arvarged between fremese Nas lo and 20, on the left and right, are the wells
for the wheels of the landing gesar main strute (the main struts retrnct into the
wings snd vne wheels are drawn into the fuselage). k

The wells for the front air brakes are arranged on the loft and right of the .
.ower fuselage section between frames Noe 11 and 13. Below, bhetween fremes Nogs 22 A‘
and 25 are located fastening members of the relr air brake apd 'ty Mnulic cy~
linder. .

To accommodate the control rods and the electric and radio conductom, thomA
is & movalle superstructure cover located above the front fuselage between fremes’
Kos 16 and 25, Installed in the nose fuselage eection between framee Nos 22 and 28
18 &L encine attacimen: buam with a socket for the engine king pin at frame No.25.

The sir intaxs ruaning from the nose conme to frame No.22 is divided in front
of vbe cockpit into two parts and then, behind the cockplt Jom sgn.tn to ron a
common cylindrical duct.,

The ergine ip mounted in the cylindrical cavity between frames Nos 22 and 28.

The air cooler of the cockpit ‘air supply system is installed in the duct befors
the engins inlet. . R

The f.selage nose section accommodates a nunber of hatcbea to give accese to
the lircrlft oquip-ent.

2. Moveble Cone

The zcvable cone 1s designed to incresse tbe ongine tb.rust at eupamonic apﬂedl

of saircrafrt fllgbt The cone m. is incl.inod dO"ﬂ'ﬂIﬁl at to the ‘aircraft refer-
5

The movable cone is located betwesn the front edge of the tuaolnge nose Bec- .
tion and freme No.3 st the air intake inlet and falle into two -
okry 15 and soving 16.

Mcving section 16 whose tmo is
snifts alung gulding rollers ¢ of stat
bear the redar

sections: -t.ntio-

tomed by ring 18, beu 11 railes 4 and 6,

ionary aection 15 18
« Ring and 1)
station festening unite and together e ot &

tto ttachsent mns 18 8 secured to t co. Yy

c-a freme. 1 he ne IOY‘DS aection by means Of )
bolte 20 Y r 20 1 radio~-tr nt cone

[ ] i sttached to ring l6 b inetewn bolts 20 8 & radio l.napl.re

{(Place ]I, Moving section 16 4
8 shifted under the a
bydreulic cylinder 12 connectted with ben 11. Ction oF the '°‘."b1‘ rod o

Stativnary section 15 whose ¢
rame is
Yy cast ri
e nge with rolle -
;;.e:ga a.d sirirngers, is rigidly connectsd ®#ith the structural meabers o:.t.i :1.
nos
e 86ction by means of upper 13 and lower booms (Se re o
tracted anc extended cone). ? The Giserens of the re-
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‘ loth. The cone is 14 am thick, &
he skins is curtain ¢ . .
sediate scins: laid betmeen ¢ ti Cope 14 is fastened to ring 4 by mean:
1t2 to} terminates in e stainless steel tip. -
£ teen tolts (section E-Z,. } ]
° LL:;QE:n'Aom-:y cone section is a compartzment occupying the space petween
franpes loe lnn:.d 3 whose frame is formed, at frames Nos 1 and 14, by cast electyror
" IS} 5 s -
Iings cuu; ied "'getbcv by four electiron diaphragms, a duralumin diaphrage at frame
ud s r DY ‘ ‘ v ,
Ko.c, and a nuaber of siringers and trangverse d_iapnragus. y )
.Iou.n'od on the cast rings are eight steel rollers 13 to forward the dlmcthn
of mails 2C. o - o
The freme of the stationary section is covered with duralumin sheetg. In the
lower prescurized par: of frame XNc.3 there ie a hatch cover givingv access tg the
fuse box in the upper section of the ccmpartment; located below the alcchol tank
batch ie & hatch cover givirg access to the electric cerds of the special eqmp._
‘‘mest exd the hydraulic cylinder fastening bolt. .
The hydraulic cylinder is secured to the unit on frame Ns.4 and is enclosed {:

& bermetically sealed housing coupling the cylinder cavity with the compartment bet .

ween fram:s Fos ) and 3. ) ] . _

Prior to removing the ring and disconnecting the h.ydr_aulic cyli»nder, the cone
Rust be extended in the ziddle position by the hydraulic 5ysten or the hydraulic
power cart, . C
ng and Blowing

of Radar Station -

To increase the effectiveness of the inlet section of the air intake the airn
Craft s fitted with a system for bleeding the boundary layer from the cone (Pig.t

The air is sucked in through the slit formed by ea8ily removable ring 2 and
Tedio-transparent come 1; tuen the air is forwardedq through the holes in cast ring
1e, dilaprrage and betveen‘ the sking of the cone moving section into the o
rsdar station compartment for blowing purposes. The gir ig released through wailve o
in the lower part of freme No.3 into ihe well for the landing gear front stﬁzt_ and’

3. Compartments Unite and Assemblies

ot Puselage KNose Bection -

Equipwent Compartaeny

t Wheel ang o removable housing -
YBI-2M systeq, :

- The Compartment &ccommodates radio and )
BEDt 18 providea torough & specisl hatch

[ S

01-8
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Praze Nc.3 is fabricated as a wed lw:le of material L16 having s rim and & set
-f enapes riveted to it. Fart of the frame limited by the rim is xade airtighi by
_overing Loe Tivet seaas with sealing varnish Y-30M. The upper and lower pms of
e fraze cave exriending pon-pressurized superstmcmmes. The central part of *hs
rrgze mounts a removable hatc h cover and a framing uth nnchor nuts to tuten ‘the
housing of the cope actuating hydraulic cylinder. : : . N

Frame 50.6 1B loasd—car-ying: it is a wed reinforced at its contour by angles
end vertical pressed angles. Secured to the frame are the nose sirut nt:tachnent
civtirg ané the frect armour plate. In the lower part. of the frame a cut-out is
zade fcr the lending gear nose strut ad 8 stop is fittod to retain the strut in
~he exrtended position. : : :

Frame No.ll is 8 load—carrying web with shnpes. Secured to it are the rollem
of the ejection seat and the bell-—cranks of the aircreft control systea. The upper
part of the frame constitutes & single whole with the canopy-ountins panel. ’

Yrame No.13 is a load—carrying wed with a nole for the air intake., The frame-
web 1s reinforced with shapes. On the left and right sides of the frame there are -
attachment fittings fastening the wing tvo the fuselage. :

The lower part of the frame is a load-carrying mssembly: it ca.rries the
bell—cranks of the aileron control systes. .

Prame Fo.16 is load-ca.n'y:l.ns it is a ri.ng formed by s web and angles. Mounted
in tbe midcle of the frame are Strips nth the reczaining attschment fitti ngs for
securing the wing to the fuselage. : : )

Prame Ko0.20 is & load-~carrying web made in the form of ring and reintorc“’ .
with shapes. Jointed to the left and right sides of the freme by means of angles are
wells for the landirg gear main wheels. The lower part of the frame bears a bracket
of the rear attachment fitting of the drop tenk pylom.

Fraze No.22 is the main load—carrylng freme for wing attachment. A‘ thise frue
the air intake duct terminates .and the engine compu-tment begins. Tho frue
consiats of four parte Jolned by bolts. The upper and lower pms of the freme are
of I-section.

Fastened to the central upper part of the frame is the engine attachment beam,
shile to the lower part of the frame are joined the attachment fittimgs of the

engine control system bell-cranks. The left and right parts of the frame are cross- :

pieces of I-section. Esch of them is fitted with four forked units for attachment
to the upper and lower parts of the frame and four horizontal lugs of tho ‘wing
attachment fittings. . .- ~

Prame No.25 ims & load-cnrr_ying horseshoe frame with a lo'er a.rch of I—eection.

The main part of the freme consiste of two halves Joinsd on the engine mounting
bear. On the framze web there 15 a number of reinforcing struts end in the middle,
on ite both sides, there are reinforcing etra;is and Bhapes to which steel sttach-
zent fitvings of the wing are secured, The lower part of the frame consists of two
cLazped diapnragms tetween which a beaxr is attacoed. The beam carries an attach-
Lent filtins of tae rear air brake cylinder and the engine attachment unit.

Zrame Nc.Z2o is the last member of the fuselage nose section which serves as a
Jeizt frume between the fuselage nose snd tail sections. The- frane i arim with a
X‘el.m'arcln@ argle to which a sheet web 48 riveted. lock 'aahere tor jeint bolts nre
Tiveted to the outer rim. Secured to the middle part of the frame are three addi-
tional engine attachment units and the wing rear attachment fittings in the form of
telescopic mtractable su:ppar‘t:n with cups. -

Approved For Release 2003/08/&?“:‘CIA-RDP-78-03066R0001 00100001-8
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The .ending gear nose strut welil _ocared in the lower space between frames
L} "m‘c is 'ci:nod ty the skins of the air intake walis and tone horizontal bulk-
Nos ! { 4 :
ee’ sejuratiLg tle well from toe ejuipment cozpartzent, The well framework is
o Juratl Lo T

c o Tring banes.

forzed by ne frmze welB anl siIinfer shar
+re landinf gear Elrut (Fig.7) located at frames

A stee. attachment unit of
ing eiemezt of the well.

hes =74 L6 tLO mELL lOABI-CAIT) .
is retracted and the well is

During the flight ipe .and.LE geBr nose LT
closed with doors., The well doors ard their cloping mechanism are dealt with in

Chapter "Take-Off @.d Landing Lquipment”.

Cockpit (compartment between frames Nos € and 11

Prames, stringers, upper and lower longerons end the canopy-mounting panel
with a cta—nel for a sealing roge form the framework of this compartment.

The upper part of the compartment forms the cockpit. The lower part of the
compariment sccommodates the storage battery assembly. The cockpit is separated
from the sl0rage baitery section by a floor. The control rods running on the cock~
pit floor are clomsed with an additicnal removable floor.

The cockpit is aade airtight at frames Noe © and 11, &ll the bolt and rivet
Jjointe being coated with a layer of sealing varnish, Rivet seams of the cockpit
sLeets are alsc made airtight, being covered with sealing varpisb laid on glue,

At jolnting the cockpit and the capopy have a rubber sealing hose passed on the
capopy-mounting pansl.

Thermal-and—sound insulation of the cockpit is performed by thermal-and-soumd

linirg applied to the cockpit sheets., Por the cockpit thermal-and-sound insulation
and pressurization diagrem see Mg.b.

The landing gear main strut wheel well ims loceted between frames Nos 16
and (3. The well is in:ended to accomnodate the retracted landing gear main strut
wieei. Tie well is formed by the webs of frames, skin of the suction chanrel and
rigid webs fastened to the frame shapes. When in flight, the well 18 closed by a
door. The door is fixed in the closed position by & lock. The lock is opened under

the action of the main strut up-lock actuat the or lock mechani sz chlouzh a
ing the do
cabtle (Ses !18."“.

The well door lock consiats of body 3 hous
Locx body 2 18 bole
wiik 18 one end to
to ceble 1l pessins
frame Ko,lc,

ing lever 1, hook 4 and spring 7.
ed to the web of frame No.16. The lug of lever 1 is connected

#pring 8 mounted on the web of frame No.16 and with the other,
through the bracxet with roller 9 also installed on the web of

¥hen the lanad <

e cylmgri).ner:::r Bain Birut retracts.tpe well door (actuated by the

i ST inder P e85 Witk ite rod S the middle projection of tcok 4. Hook &
;..z-.h;r.g ¢ © presses with ite upper Projection the shorter <Ll
BALIZE 1 turn about axle 2 t1ll the upper pPro ) renge e oo
§n PTojection of lever
cliceed.

Jection of hook 4 engages the shorter

i. A8 a i r.
Tesult, tie lock gets latched and the well door is

Woer the landizg gear mAlD etrut ex-«n

sirut up~lock 1e ae.

the pull A
arted to toe songer s or P of cable 10 from the main

lever 1, to 1ifr: it up: the shorter
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Basic Specificat--

Eack weight:
(2) with thz P-3C missile
suspended «ecceccrccee..os - . . al mosi
(b) with rocket missiles
suspended ecececcacesecess 235 kg at most
(¢) with bombs suspended .... 27.7 %z at most
Overall dimensions:
(3) length ceevevvase vivw.n. ~ 4C7
(0) wWidth evevveccececansaars 02 BR
¥issile suspension signalling.... light, electric
Type of rack-to-wing attachment.. pivot
Suspension adjustment anzless:
(a) along the verticul line +30°'
(v) along the horizontal
line .eeevieeroi. vononcns +25°*

Construction

The rack, type BI3-60-21¥YM (Pig.6), is cast beam 14
rectangular section with lateral and longitudinal reinforc:
Tibs inside. The front and rear ends of the bean are oloc-
with fairings 3 and 21.

The upper contour of the rack is thaped after that of
the wing over its lower sarface and has rubber gasket 4 tc
ensure a tight fit with the wing.

Beam (frame) 14 is a basic structural clement of the rack.
In the beam lugs on the top, taper bolts 9 and 16 of the
beam front and rear attachment units to the wing units are
secured in position by means of special bolts 10 and 20.

When attaching the rack, insert these itaper bolts int~
ving special units 8 :ng 17. The taper bolts have expand*
bush-rings 5 and 15 with taper holer. When tightening up
nuts 6 and 18 screwed on the cylindrical threaded part of
the taper bolts, the beam ig pressed to the wing and the
expanding bush-rings ensure a tight connection without play

Rear taper bolt 16 and the rack beam bush have oval hol.r
for bolt 20 and for cvlindrical part of rear taper bolt 16.
respectively, whioch makes 1t possible to eliminate ¢vrer of

Approved For Release 2003/08/07:::64A-RDP78-03066R000100100001-8
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LOCK OPERATION DIAGRAM

] Lock cLoseD

FIG.9. L.G. MAIW WWEEL DOOR LOCK
1 —~ lever; 2 — lewar asle; 3 < lock body: § ~ lech book: ¢ — apin wheel door rad; 6 — hosk axle:
S — spring: 8 — spaag: O — bracket with reller; 10 — cobls- s
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am ok roje [} s\irface of hodk 4 .
ver 1 slides with its projection along the prod ctiAp: ° .
and oumr l:ho 1 : acted upon bY spring 7 hook 4 moves to the i.itial position; :8
Joex. i e well
e ul: u.n l:x'.k gets unlatched, Actuated by the hydraulic ;y_li er, th »
a res . nd . .

door moves into the extTeme lower position.

Pront Alr Brake Wexl -~ 1 .- |

The front air brake well is formed by two losd—carrying beams bolted to -th_e

webs of frames Nos 11 and 12. v » . p .
At tho air brake attachment units the jell is reioforced by three additional
diaphregms (Pig.10). i L
At frame No.13 between the well beams

i.s;.mounted a universal rbd,fastenin'gf .
the air trake actuating hydraulic cylinder. - .

Uriversal rod 12 securing the hydraulic cylinder .is mounted between beams 2 - -

end & is festeped to them by means of bolt 11 passing through bearing 10 (sec- ‘
tion B-B). Universal rod 12 is joined to hydraulic cylinder unit 14 with the help .
of bolt 13 (section B~5}. The attachment of air brake suspension 3 ie performed by
bolt 1 (section A-A). : ’ ‘ '

Atrasgement of_Rear Air Brake )

The rear air brake is instelled between frames Kos 22 and 25 (Fig.11). The air

| brake units are fastened to steel bracket 1 riveted to the web of frame No.22 and
load carrying beam 5 of the fuselage framework, Rear air brake units 4 are secured
to bracket 1 on frame No.22 by a epecial stepped bolt. oL ;

The rear air brake actuating hydraulic eylipder is fastened by means of,
iniversal rod 7 installed on the hydrsulic cylinder which in 1ts turn is secured
by bolt € to bracket 9 and beesm 5 of the fuselage }’rﬁme'ork (section B-B). »

To preclude the rear sir brake sagging tre air brake is provi?~d with & fixins
lock. The lock consists of spring 10, ard latch 14 installed at f - No.25. The ai
brake 1s opened and closed by the sction of the hydraulic cyiimiér - : '

Arranged in the lower part of the fustlege are three air br@és contivlied
bydraulicallr: two front and one rear, : » S e _

b‘msr:;ormnt eir brakes have the totdl ares of 0.8 22, their deflection angle

Construction of Puselage_Air Brakes

The area of the rear brake is 0.87 a2
The front air brakes (left and right)
The air brake sttachment upnits are

and 1ts angle of deflection is 40°%.

arranged an " Ea rake is. . .
binged on two brackets. ) Ofl.fr‘ ® N°'l_l' ch air ® gnv.
Each air breke ig of Tiveted co . R : o .
: nstructy nd » .
iogs, disphregms, beame and shapes. °n and consists of outer and inner fac-'

The rear air brake 1» arrang

Actuating hydraulic cylinder 1g

The front part of tae air brake bave two attachment unitg

@ (Pig.13) 1a
The beaam 13 web 2 divided

The engine attachaent be ) : .
the upper section. bullt betwees frames Noe 22 end 28 in

ioto lower Pert 7 and g bent upper

Approvedv For Release 2003/08/07 : CIA-RDP78-03066R0001001000F-1 -8
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The tail fziring contains a skin and . 212l bushing
riveted to the skin. The special busihin,. .usc - 3lot in its
lower portion for the stabilizer of a tuwu (PA5-500).

Secured in the lower part to the riin i- the diaphragm,
ani on the top,-a rubber profile.

. Biveted iIn the centre of the fairing ‘s =z bracket design-
ed for passing the pulse feeding rechanism balls with aXrme
ing rod. A bracket mounted in the upper portion of the fajir-
ing by means of archor nuts is designed *for sesuring two

* pulse feeding mechanisms.

On the starboard and port side of the fairing there are
hatches for access to pulse feeding mechanisms. The hatches
are closed by covers and locked.

Two anchor nuts are riveted in the lower part for securing
the adapter beam. )

To eliminate the slip gap‘between the rack and the launch-
er, type AllY-3C, or the rocket pod, type Y5-16-57¥, securea
to the lower surface of the rack is a light adapter beam
(Pig.7). The adapter beam consists of three parts (fromnt,
middle and rear) in order to secure the stops .

The parts of the adapter beam are identical in construc-
tion. V '

Every part consists of fixed cover 8 and movable bottom 4.

The fixed cover is made as a [l-shaped profile. Riveted
to its upper surface are two bushings 7 with holes for pin 6
and plate springs 9.

The lower part - movable bottom 4 1s also of a ll-shaped
Beotion. It enters the cover making a telescopic jJoint.
Riveted to the bottom lower surface are two bushings S
baving a longitudinal groove for pin 6.

Bottom bushings S are inserted into cove osushing 7 and
coupled by pins 6. '

Free ends of springs 9 thrust into the boitom lower surface
and thus press down the bottom and eliminate the gap between
the rack and the launcher or rocket pod.

The upper surface of the cover and the lower surface of
the bottom have & nuhber of holes for launcher suspension

" unites for access to pins 6 and for access tc adapter beam

8ecuring bolts.

25X1
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FIG.1:. REAR AIR BRAKE ATYTACHMENT UNITS
easher. 3 — bolt; 4 ~ sir brake wnit; § ~ frame Leam; 6 —~ bushing;

etesl tod; & ~ bolt; 9 « bracuet; 10 = lock spring: 11 - lock leten.

| « bracker; 2 -

T - ume
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part. Ii toe De&x cR ITraze No.iT “rere 15 & sockel for the king bolt of the main:

e;,,:;‘u ettackzer: fitiing. Tae upper part of the socket carries unit & for the bolt

1oe xang bolt anl its lo'er FArt mounts gveel s..;'oox-:‘.:.; <asr .

Tae fuselage pcse and tall sectione are jointced at freme No.2o of c'ﬁb nose -

Ecciion and 8t frame No.284 ©of tie tail section. Tne jolipt 1s o‘ & flazse type ess
rge _orce guide pirs 13 and eigntees Join tolie 14, Tie DLItH ace r_ivg’ccd to tne

:rame .o and pave staxhsh:.ped teads for locking tuben.

Pusel age—to-&ing_ucz...ti..r La.lt )

(P‘..g.l“) : .
The fupelage-to-wing jointirg units are located oL rmel x-os 15. lc, 22, 25
and 28. : : : : ’
The joint at frame !io.l} is of a fork tve Wit cze ve: zicai bolt. v
The joint at frame Xo.16 1s fitted with upper amd lower forks located in the

corizontel plane and with & micdle lug in the vertical plaue. Each fork is fostered

by & vertical stepped bolt while the middle lug is fastened by a horizom.al bolt
cantilevered 1.n the wing spar lug. : : :

The Joint ‘at frame Ko.22 is & fork type with two vertical gainting boltl. '.l‘h.
Joint at frame Ko. 25 is of a fork type, the joirting beirg performed by a bolt :
with a nut.

Jointing at frume No.28 15 effected b:,- a tolt scmod and locked on tho .1do
of the first rib of tLe wing in the telescopic forked upit. -

Por arrangement of batches in the ruse;nge LOSe loction ses Pig.li.

II. FUSELAGE TAIL SECTYCX

ConF:ructicn and erk' femeat
Pix 16)

The ruseuge tail section framework is maie of two load-ca.rx:ylng usc-bue.: .
trarsverse frames ard longitudinal stringers. c

Tae transverse load—carTyirg assez bly consists or thirteen frexes of 'uch
framas Nos 264, 34, 35A and 36 are the mOEY Btressed. Prame No.2:-4d is ~outed witkh
frame 4No.zZ5 of the fuselage nose gection ad eirtteen Joiciing pounn and is mate of

a special rressed shape. Prames Nos 34, 354, 3c are made of uteel 88 webs, belts nnd

Slamped urits.
The longitudinal load—carrying assenbly is made of pmss'od shapes of lngul.r )
section. '
The sakirs are secured to the frames apd stringers by riveting. Pig 16 pmnon:-’
the layout of the skicg with thickness indicated (See Specificaticr to Pig.16).
between frames Kos 3C and 32 oz the lefi sige ct the fuselage bottom thare is
& bar for the creg crute with a Ltermatically eealed screer of the drag cbuto
7o tBiner, located between frarce Nos 30 and 31 op the ruselue bottoz op <he right"
t-.¢ 18 the artenna ©f the M- =56 reczeiver., I- TLe Urper past <f the fupelage bet-"
%eer frames Nos 31 and 34 itnere ie & oo AaTiDent to mccoms ﬁ.a':e nyd-aulice accﬁnuln;
tor and hydroelectric valves. - e ’ .
For heet insulation of the hydraulic s: ;rate vetiery cot-a. el and t..m dreg
chute container use is made of thermal’ um._laticn material ATIMI-S ETY l-o C=1=57,

*EIARDPTS: F000p1-8
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ors ip the tail fair:ug) to reduce the current arising
during accidental body faults (in which case the automuiic
circult breaker of the sircraft bomb release control syaten
nay fail). ) - :
, Rack Stops and Clamps

The rack is equipped with two pairs of stops unud a pajr
of clamps (Figs 9 and 10) tu suspend the launchers and
rocket pods with different bases of stops, as well as to
suspend- bombs.

In the firast pair the front stop has a 60-mm vase, while
the rear stop has a 52-mm base. This pair is used when the
AlY-3C 1launcher '1th the P-3C missile is suspended from the
rack.

In the second pair the front.stop nas a 120-mm base, while
the rear stop has a 108-mm base. This paif is used when the
rocket pod, type YB~16-57), with rocket missiles C-tM or
C-5K is suspended. ' B :

The front and rear clamps are used for suspension of
bombs; in this case the stops and adapter beam ure removed.

Front stop 6 or 12 (Fig.9) is made as a holder witu
a round smooth pivot, housing the m4tiﬂﬂ stop of the rocketl
pod or the launcher.’ :

Fairings 7 are secured on stop 6 by screks 5. Mounted on
the pivot end is a retaining device containing detent 9,

rdetent casing 10, threaded plug 11 and spring 30.

The retaining device 18 secured on the pivot end by means
of plug 117 ¥ith the detent being pressed down the stop
Pivot is inserted into the recess of adjusting bush 3 and
is fixed in position on the latter by means uf the dctent
which is forced out of the body by spring 30 (the stop being
completely inserted) and falls behind the adjuuting bush
end-face. Adjusting bush 3 is screwed 1nto attachment bush o
which is presg-ritted into rack body 1. .

From the right-hand side of the starboard rack and from
the left-hand side of the port rack there are: a groove in
rack body 1 and att:ichment bush 2 for access to- detent 9
of the pivot mounted in the rack.

D1-8
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ATTACHMENT OF ENGINE .
SHROUD TO FRAMES
NOS 29, 32A AND 34

‘1‘;:; ' y ~o
4 . - B ' .

FIG.17. ARRANGEMENT OF ENGINE SHROUD AT FRAMES NOS 29 TO34 )

1,2,3, 4,5 - SHROUD SHEETS
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FIG.IY. 1AM C ONE CONSTRUCTION

| — bualt; 2 — skin; 4 — shape, 4 - rihbon: € — shape; 6 ~ shape; 7 —
J0 - superstructure; 11 — shape.

shin; § — shape: 4 ~ bolg;
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ATUMC-10 BTY Nc.C~1-57 covered with heet-resistant clofh HT»7 BTY-CHKO-2. At the
gtabilizer beam control Lell—crank there are mounted bag-type heat-resistant
covers made of material KT-11 BTY-13-539, .

Under the fuselege from frame %0.28A up to the fuselage end there passes &
ventral fin arranged slong the axis of symmetry. The front removable part of the
ventrel fin is redio-transparent, being made of glass textolite. It is fastened to
the ventral shapes by means of screws and self-locking nuts. The rear part of the
ventral fin is metal and is fastened to the ventral shapes by a riveting seam.

Installed in the rear part of the ventrel fin behind frame No.3 is the
drag chute lock. The radlo~transparent part of the ventral fin at frames Nos 31-32
wounts the antenna of the radio line, type BARIY, end a radio-frequency connector.

Inside the Tuselage the spece between frame No.29 and frame No.3%4 13 occupled
by the engine shroud (Fig.l7). The corrugated skroud is made removable.

The engine shroud is secured by means of screws and anchor nuts along the
inner contour of the fuselage tall section frames. The screws are installed on
graphite grease, type YCCA. .

The stabllizer is mounted on axles rotating in the bearings nrranged on
frames Nos 354 and 36 (Pig.18).

Each part of the stabilizer is attached to a steel axle of round section by
aeans of four vertical bolts and one horizontal bolt (Fig.16, III, sections X-X, '
E-E). ..

The stabilizer axles rotate in the supports of frames Nos 35A and 36 on the
left- and right-hand sides.Each axle support on frame No.35A consists of three bear-
ings - fropt 5 ard rear 11 thrust bearings and one thrust-roller bearing 8. The
support on frame No.36 is thrust-roller bearing 22. To eliminate radial play of the
axles the bearings at frame No.36 are installed on bevel cut sleeve 20.

longitudinel and radial plays of each axle are taken up by tightenlug the
bearing nuts.

The fin 1s jointed to the fuselage by attachment fittings at frames Nos 34
and 36 (Fig.30).

The afterburner of the engine is attached at frame No,36.

To cool the engine, frame No.31A is provided with special air intake ducte.

The fuselage tail section ende in a removable tail cone (Pig.19). The tail
cone is made of heat-resistant stainless stvel and consists of two parts: front part
and end attachment, Jointing of skin 2 of the front part of the tail cone and
skin 7 of the end attachment is shown in section I-T. The end actachment is
secured to the tail cone front part by means of bolts 9.

The tail-to-nose joint is sealed with rubber. The inner space of the fuselage
tail section is made air-tight with sealing varnish applied to the sockets under
the hatch covers.

For arrangement of service hatches in the fuselage tall section see Pig.20.

III. WING
General (Fig.21)

The wing of the aircrart 18 made trianguiasr with a sweepback angle along the
leading edge equal to 57°. The trailing edge of the wing forms a 90° lnsle with the
fuselage axis, .

The wing aerofoil is of high speed pertormance sycmetric section.
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Basic Geometric Data of the Wing:

AT€8 o eennn P 23 agq.m.
Span (inner wing included) .......... ....—...;_.... ........ cevens 7,154 m.
Chord along sircraft axis ............ et rerececvacesacassss 5.97 m.’
Setting &ngle ....-.... ..}.......'..,;.........'................--' 90'
DIBEATal ...ii.iiiieiseiieniiiian -

!ounted on the wing are flaps hav:lng 2x0, 9}5 sq m. area and p"essum-bala.nced
ailercns having 2x0.59 sg.=m. ma._' ) :

The upper surface of every outer panel of the wing bears one aerodqnanic fence.
“ny fences are intended to improve the fore-a.nd-aft stability of the aircrn.ft at
~regt angles of attack. - - :

iue projecting parts of the wing are protected with fa.irlngs. the aileron
tell-crank fairing which ie mounted on the upper surface of the wing and the flap -
rail falring located on the lower surface of the '1ng

1. ¥ing Structure e :
(Pim.22)y = S

The wing is made up of two outer panels. The frame of every panel includes
<ne spar, two web stringers (front and rear), main beam, rear wall of the rear ‘tank
cimpartzent, rib assembly, ekin and skin stiffening atnngers.

Yain materials of the wing structure are: duralumin 16, alloy B95. steels

1CAICHA end 30XTCA, alloys KHS—N and BME5=]1, -

Every outer panel has a well between the gspar and the main beam for retraction
cf the main L.G. strut. -

Every outer panel of the wing is constructed 80 as to accommodate two fuel
"&LKS, one LankK being located in the nose porlon of the wing and the other, in the
cwntre butt portion of the ving :

The centre portion of each outer panel mounts an aileron control booster,' while
ine butt Portion mounts.oxygen bottles, -

ArTanged en the left and right outer panels in the butt portion of the spar -
and Dain beam are transportation units, while on the right. outer panel of the wing,
1. front of the main beam between ribs 1 and 2, a small-size landing light.

The outer panel tips at ribs 13 and 15 mount two unite for apec&al loads.

The wing is fastened to the fuselage at five points. .

’ The wirng spar is composed of three portions: butt portion, centre portion and
tail portion. The butt portion of the spar has a seat to accommodate the thnu;t bear-
iLg of the roistion axle of the main L.G. strut.

Zue fropt stringer is of variable section: 1t is stamped in the butt portion
Las a special section at the tank compartment,
b 12 apnd rid 26.

and has the channel section between

..

The rear load-carrying stringer 1s made up of two portions joined together witn
‘he aid of an insert on rib 6. The stringer portion between rib 4 and the wi
is reinforced with plates from top and bottom.

Tne main beam is swaged of steel. For obtalning the required outer contour,

‘here are gaskete placed elongz the beam upper and lower surfaces and s
wing cortour. The main beam is provided

ing tip

awed over the
with one more seat for acconodating the

thrust bearing of the main L.G. strut rotation axle.
The ribs are fabricated mainly of sheet material Q16.
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s
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ast eyeielE.

~ne it L.IL. SECLiOLS &C€ &ITBRLEEC ycTLELIIS wa BT
are alsc provided wiilrz cuta to by
2? wze freit Lazk coTpartiect.

© e D T- Semr TaTTIon
~Le wins 6xir is maie of materias B-T5. L€ Bl rorzic
toe LOBe Azt taLl fuel 1anK CIIpartienis on ipe upper &Il 10WeI SUTIRCZEE 1S =xafe
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#ins Puel Tanss

Zacr outer papel of the wing carries Two fuel teaks. Trne front fuel tank
compartment is arranged :in the area of tne L.I. sections of ribs 1 o l13. The =
fue. task cozparTmest is .ocated in the area of the main bear &zd ribs 1 to £, %
rear wa i 0f tze Lank passes AlOoLg tue cizTinuetion of tne axis of Iuselage £
Ro.c%. Tvery fuel tenx iS ec airtigzt cozyartzent formed by the siructural mezde:
of toe wing. .

The fron: fuel tack cozpartm-n: is Sormed by tLe L.E. seci.ons of ribs 1
to 1%, frop: siringer, .ongitudiral wet, azé upp;er axd lower panels. IneizZe tpe
tank are srrarged rib-type secticnms forzing “ope iracnsverszl load-cacrying etrui-
tute of the wirg, which at the same time serve as tte bulkneads of the tanx.

The rear fuel tank compartment is made u; of the frozt swall, rear wall, rik
eiringers and two (upper and lower) panels.

Airtight integrity of tIe tanks and corrcesior protecticn of trheir inrer sux
faces are ensured by leaying seaiirg vermis: on g.ue. Prior to riveting and fittis
the bolts, the lugs and mexzbers c¢f the teck frame tc be Joirea togeilker and eonii-
guous to tae skin are coated witlk txe sealing vartisia arrlieqd o7er a layer of
g.ae.

Tubber cord 1s puil ic the groove unier ine upper Bxir (canel).

ter the firal assexbly the tack coxperTtnent

are tested for gir
gercserne coxpressed to J.o kgw:nt

s
excess pressure Zurizg -
sirezgilL, by kerosene coxpressed to O.> 55/:14 {ir

1 xg c&® (for tank Bo.l) during 3 to S minitea.

The outer panels of <he wing are secuved to f-
27 =

Nes 13, Lo, C e ezt -
‘ y =Ty <cuy ¢ BIL -
‘e fuselage. Tne ettachmen:t unitp of Tie Wiig are. zorwatd lomi-~csrITiog
siringer, T, mAin pe rea- we- : ) LT TR

< &m, rear wa.l of :t:e zarn; ..
spe + v+~ “8&ng compaTizert asmi tle wirLg TBI-
coe Ziep. ye acc € W_ILi Tax

The forward load-ca:ryins ElriIger

& elteched o fraze NoLCF S oo e 2?
c B2 glrmeter, v e .- > oze boit

Tae spar 15 secused o ~e I - -
. : ,’ uwred fra~e la 16 bty zea-c ¢f w2 vertically set tolizs of
<< mm diameter, and ope borizon'.ll"\y 5€T tolt, of 16 mr diaret .

Toe ma‘r Wirg-to-fusel : s

Tt €.880 altacrtient urit 4§ 4
T S aTra~ged c- frece %o.Z. 810KE

the b 2 - zer

main beam, the 1¢ tclts 0f 30 m- diame
ol bd oms 3 Ter.
2.l “ark ~ G ~ore
$dei tank cozparirent is secured to rame No.25 N

“kirg beirg ensured by “w:
The rear sall of the rea-

one bLlt of 1E mm digmeter.
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e, ~.e fis: reil is fastened on frace Ho.28 with the aid of a 12 mm dia. bolt.
Cex Aileron (Pig.26)
U

~ve alleron is located in the rear porticn of the wing limited by the rear
wiy.rizzer, rib 6 and the tip of the wing.
m,; ~pe a_lercm 15 c: riveted comstruction. Its fremework is made up of front end
:ar spars, rib assezsly, upper and lower skins and a limit edge shape used as a
aiyn—controlied trim tad on the left amileron.
T “ourted in the front portion of the sileron is an antiflutter weight cast of
.eel azd srsped to fit the contcur of the aileron.
The spars and ribs are made of sheet material A16AM.
Tne aileroc skin portions {upper and lower) are made solid of variable asec-
iop: _.° ma in the fromt part up to the rear spar and 0.8 mm in the rear spar.
ke aileren i1s sustended at three points: the first butt point, or bearing
®eyin:, is located on rib & with the control rod coming to it), the second centre
tioyn: - ~r rib 9, and the third butt point on the wing tip.
&t Toe wrea of the ailerou ru-c irto 2x0.59 sq.m., the deflection angles are
Toe-rnoy n( the a~rodynamic pressure balance is about 24% of the chord line
ength.

ta

be. Plapse
s The wing has floating fleps with & maximum deflection angle of 2a° (P1g.27).
ak “ne flap is made up of two spars and a set of ribs.

Tie flap is ainged to the wirg outer panel on two rails located st the flap
'nd faces between ribs 1 and 6.
oar The rail closer to0 toe fore-acd-sft axis of the aircraft mounts a limit switch
‘:)f the ret:racted position of the flap. Inside the rails are arranged rims.

de Carriages two on e€acz sida) which are axles with rollers are set at both end

m,‘aces of tne flap. Tne frirt carriasge has 8 pin with a roller and a thrust bolt,

1nile the rear carriage 1s fitted with two rollers and two thrust bolts taking up

;ide loads., The flep actuatipg hydraulic cylinder is fastened in the middle part
;“'Jf the wing outer panel between rids 3 and &.

o
< IV. TAIL UNI?
(Pigs 28 - 31)
General

The sweptback tail unit of the alrcraft is of the cantilever type. It is
.‘omp!‘ised of horizontal and vertical stabilizers and has a symsetric profile.
126 Tne plac view of toe horizontal stebilizer yields 55° angle of sweepback.

Tne area of the ccpirol surface is 3.9 sq.m., the analo of stebilizer setting
.8 0° and the dihedral V is 0%, too.

- Angles of stabllizer deflection:
(a) forward:
1 leading edge upward ... ... cececvecconcnnsatans ceacemenan 07°50'

leading 6Adge AOWL®ATE  ....cc.covescccosareccncassacsscasns -16°30"
»
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(v) normal to the rotation exie wi‘h iLe bioEler 6DERESC:
©
Jjeading €GgE UPWATd .. ..c.ecece-ccioens e R 2 54

©
leading edge AOWDWATG 4.escnccernovr omoserensanaoncererere =26

The vertical statilizer is designed to erLsure caxizum stebility of the s&ir—
-raft iz the fore-ard-aft directlon at Ligh speeds. For this purpose the fipn lead-
ing edge is made longer and pointed.

The vertical etabilirer area slzes 457 @y.=. e=d ite aagle of sweepback
is 60°, jts profile being made symuetrical.

The pressure-balam:ed rudder has an area of 0.955 eq.m. The waximum angles

52 rudder deflecticn rightwards and leftwards Teach 25°.

1. Horizontal Bratilirer

The controlled norizontal stroilizer of the aircTaft has no elevator.

The stabilizer is maje up of two halves (Fig.29).

Each half of the stabillzer includes & frontl web stringer coming in two parte
(tre front part and the rear variatle-section pa~t), two load—carrying beams, a set
¢f ribs, rear variable-section siringer, two front facirgs, & facing of tie leading
elge and a tip with an antiflutter weight, two fairiwugs, two ptresscd plates and
a tail section.

The tail section is made up of Z-section ribs, two angular ati‘ingers and &
trim tab with & bend angle upward of 4°.

2. Vertical Stabilizer
The vertical stabilizer is comprised <f the Tin and —udger.

o2

The fir ie made (Fir.30) of lateral frazework of stacped sheet ribs and ridb 5,
two load-carrying web-trpe stricgers (tae froot &nd the recT opes), loncitudinsl
framework of pressed stringers, tutt end rib, beax and skin cf variable section.

The fip is attacned to the upper panel of tne fuselage tail sectlon Uy means
of units moucted on frames Nos 34 and 36, and Tiveted to sreel sheet u:.5le bars
along the contour. '

The rudder is secured to the fin at three pcints.

Tre ribs of the £in are set rorasl to the axis of the fin spar. The webs of the
ribe are cut out to pass the stringers siiffening the skin, The front siringer of
the fin is made up of wvariable-thickness sheets,

The rear stringer comes in two portions: the butt one (the joint uzit) and the
end one of varisble thickness.

The fir beam is attached to frame Ko.3- mlong i:B butt portion. On the beam is
installed the stabilizer control booster. The fin ckin is made of sheet material A15
of veriadble thickness. .

The fim tip is of riveted construction and mounis redio equipment units and the
teil navigation light. The centre portion of the fir aiso mounts radio equipment
units. The root portion of the fin is proviced with service haiches (P1g.20), the
forward skin of the fin being made rexovebdle.

[pproved For Release 2003/08/07 : CIA-RDP78-03066R000700100091-8
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Budder (Pig.31)

The rudder is of riveted comstruction; 1t 18 nde of two- spars, twd ltrineorl,
.ib assembly, skins and three attachment units, -
Ar-acged in the ¢mnt part of the rudcer ber:-eeu ribe 11 a:.\d 17 m mtitlutter

eighta.

The trailiing portiona of tta mdcer are provided ritb a trn tnb co regulnte .

ne stability of the aircraft in fl.ight
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Chapter III
TONER PLART
GENERAL

mhe aircraft is powered by jet ecgize 7% with the afterpurner and varisi.:
s-va all-duty mozzle (Pir.32).

Tue engipe is iustalled insilde tne fuselage. The air is taker througr the
_.be air iriake with the adjustable cone and delivered to the eucine via two duct
a i:n tner form ope common inlet duct hermetically coupled with tne en;iue. The e
..:axe mede ip the nose porticr of the fuselage accommodates automatically coul-~
rclled antli-surge shutters; the mon-coniroclled shutters 10 ensure air intake itic
the engine when operating on the ground are located between frames Nos 9 and IC.

To protect the aircraft structure and the units of the engine against over~
sesling the compartment accommodating the encine and the afterburner is blown wit
e 8!t Buy;lied from tne air intake duct througa the ports of tlhe eirx
.o lligee, and frox the atmosphere through the fuselage valives loce.ed
.? ‘re eugine when the engine runs on tke grourd. The valves merticied
1D res,onse Lo the rarefaction created at
ejection of gases.

coovler wie
in the zii:
above (pe
the jet nozzle edge 8s a result of

The engine operates on kerosene.

The aircraft fuel is carried:

(8) in seven fuselage tanks;

(b) in two forward wing fuel tanks;

(c) in two aft wing fuel tanks;

(4) in one drop tank arranged on the pYlon

Maintenance of the required balance of the
consumption of fuel from the tarnks require that

cef:

under the fuselage.
aircraft in flight and complete

the fuel should be taken up in 8
tite order which is eutomatically ersured by special valves and fioat valves
‘ Po: eneuring a reliable fuel supply of the engine during fiignts at high
aitltudes, the fuel system ie provided witp 8pecial devices meant to pressurize
“fie Tanks from the engine compressor. It is aleo fitted withL a vert system With$
velocity bead intake for quick building up of pressure in the tanrs a.-: divicg.
N Tae lower section of the third tarx 1s g CoTpartzert ensurirs fuei suUpLly °-
4::::;:;:“';?;;::’:“““ flighte witn the regative overloads or during sheT™

Felisble start:ng of the engi
fine in flight is ensur = siariag e
JY.seL BUPDLY Systeam. wed By whe sramese de

Wmmmﬁ%mmmmo?m-s
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i © w5 & 2trol Lev 3
;eratlinL 18 govered witl tre s1d of ise elgine cor er :n.
Tae exs.le creraliii ‘ Cec te ire enine cozirol ezl by sea
fir.1@GQ ir tie pllot's cockpat el coirecied 0 L & an
- e Yo Ee - K cvste=.
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irs:alied on the ajrc t is a two-5.8f1l engine 27i7 with axial six-stage,
‘wo-g, 5.1 compressor, calnular combusiicn ClLaiber and two-stage turbirne.

“De Tirsi tiree slasus of the €ozpressor are mounied on tne szaft where the
fviuia slege of tLe low-  ~eBrure turbive rcior is arrarged; the :emaining three
‘T8 B 8Te . o.ated O Lie LI ct carrying iue firet stage of the Ligh-rressure
T.tize rotor. )

Tbe sll-du'y Z.i .. 2:le Las s varizile erez. The area of the nozzle is

alged 820 tslizal.. w.Tl the aic ¢l cc: :3llable flaps.

Tie er. . ie 15 ej.djped witn:

1. zlecirit autoni-ous and automatic E-8IT1NE 6Y5tem ensuring starting of tre
€.iine by pres._os one vutTon, :

<. OX‘fewn c.:.zatic supply-to~igriters System explored when resi&arting the
“ .« .08 in flighe,

3. Puel puzp HP-2122 rroviding for tue engice coo,
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-E. Y tle ernsine irree; v ctive of

the speed and aititude of flighz,

8. Puel pox; Hr-2oe2 itteaded to supply

T.i5Lt 16 perforzed at augmerted raticg.
i. Ligize cortrol urit DFT-1% which

fuel to the afterburner whep the

togetker with the fuel puzps HEP-2192 and
3¢ ensures the ergire control froz the CUT-CF® \CTON) position up to the full
G4 B€LleC rating by EOViIg tZe ezgine con

trol lever alcne.
L. Po.low-u; mystem of the _e* nczzle electrohydraulic contrcl,

- Tell-sustmired 31} SYBlez wiich 1 comprised of the 0il tapk provided with

Py during inverted Tiigat, fuel arc ©11 coole:,
T T™efsure and Bcavengiry puxps, filters,

c. Ig..tion 8YE.ez
Toe euzine wheelcas
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acd elec:rie ejulpmernt,

€ BOUrE the following u-1tg:

Ttrrresestctal. TCPIUTA1000CET

~——
e =T

4.C. gevers:cr
o oLriraulie pumps
Puel Se..vers pump

......-----...--............

...-...........;...<-.-.-....

Ceeiveea. HTBa—-T
R st St EAL
IR R s W0 |

ETEle are Tiarges for blec:iig air to

S T,

Tazlozerer €ereretors
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M ——Xfrbuper
-~ eLflle with tre eftecburne:r g Eounied :1- sre Turelace btetwees freme Ko.Z
& Lae rear cice of tpe Tuselage (F.g.z3).
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meot units of the eLEine are mssembled.

— 8D .-

¥hen viewed fros evove, the axis Of i:io eDgiLe ciom':_ides with the axis of
sywmetry of the sircraft, wnile the outboard profiie view she .. t.hat it runs some
90 mm adbove the reference line of the ‘Llncmfr_g: freme No.‘28 and some 65 n at K
’ml:oéznz‘;lu view drawing, the axis of the efterburner forms & small angle .“t
ths engine axis ¢s the rear portioc of the aftesburaer.is m'ou.nted 80 t'hm? the rol.
ler saxis stands some & mm 10 the left of the alrcraft axie of syamstry. 'hon_ the
snogine is running, the thermal expansion causes the Irighwam_smft of -t§e l.ttng

burner till 1t is aligned with the engine axis.

When viewed sideward, the afterburner axis firge 6.1gnhtly slopes down and the

forms s gentle uptaks from frame Ro.34. to the edge of \_:he Jgt nozele;

tngipe Fusteniag o o

The engine is provided with two attuchment uults: the frout (the main ons) o
frame No.25 and the rear one ou frase No.ZH. - o -
The front attachmest unit is accommodated in the plane close to the engine

centre of gravity. It incluces an upper sasembly snd two side rods. The upper-as-

seably ‘“,“ the thrust of the eugine and is loaded up by the side forces.

The load—carrying member of the upper sssewmbly.is the bar termivating ip a ph

which during the asseacrly enters the ring naviny a spherical surface a.nd secured
to the engine. o B e B
The bar is attached to the upper beam of the fuselage at two pointa: to the
upper wing of the beam (with the sid of a chromansil bolt, 10 mm in dia.); and to
the lower wing of the beam (pressed by means of steel wedge) . . ] ’ S
The bu--cud—-to-cr.glno connection allows free movement of thé. engine in the

vertical plane and the turn thereof relative t. ihe spherical surface during ther- !

mal expansion orvlovolnng of the engine, - -

The aide coptrol rods are meant for Laking over compression and éxpa.naion ul

vertical losda. The rods are made of cLromunei) steel; their upper portions are
bolted to the eLgine bn:xeu, and the lower portions, vo the broera on frame
¥0.25 of the Tuselage. : :

The ends of the rods attacned tc the Tuselage carry eyebolia thread—connected

ta the rods, which makeo it Posaivle tc adjust tne :od lougtp a8 1equlred. -
The rear sttacnment unit of the etgine is invended to Lake over side and
verticel loads., It i comprised -or two vertically 8r.anged chromanst! rods witk
turnbuckles (one on sach gide) and one borirontally .
buckles on the left side. One end of the control rod
Of the engine, and the vther.to the bracketyp op fram
Due to the turubuckles of the rods of tue rear
the control rods can be adjusted wher the engire 1g jng:
) To adjust the length of the cout:ol T0ds Quri
aissible. . ) .
The euglue 1s mouated on the aircraft witt the
Jointed. The mounting of the enyine equie..
litate the mounting procedure,

® is eocured to the brackets
® No.2o cf tne fuselage.

g aircraft operation is ‘Imper-

fuselage tall section dip-
lhe uae of & apecislAcaft.' To fiéif .
the compressor casirg 1 titted w1tk brackets bav-
ing steel roliers, and the fusslage portion between frases hos 22 and 2u, with
the riveted guiding ratls. The eugite placed on the cart 1s moved or the rollers
into the raile and slid a8 tpe 8to, on the ecart peralite, afier which the atteach-

SECRCY
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¢ ~ne fromt portion cf the afterburner i1s secured to the engine with thLe mid
_-elescopic joint (See Fig. 33).

~ne rear portion of the afterburner is attached to the fuselage with the aid
",‘ :‘.Ohgitudlnal cuiding rails jrstalled on the afterburner ané bearin: against
-ecial rollers. Tue rollers are fitted on and secured tc the busiings screwed
;';:c the sockets 1in the leSt ard right balves of frame Lo.36.

The rolier set in the lefi half is provided with beads holding the after—
per agascst sideward travel: however, the roller set in the right half Las no
sads, Gue to wnich fact the afterburner is free to travel to the right.

Trus, the aftierburper can travel lengthwise and crosswise ilm response to

1

8T1i08.
;-ior to mounting the afterburner on the aircraft, the jet nozzle flap actuat-
. riur witn bydraulic cylinders should be detached. This ia necessary to allow

t

yointing of tae tail sectioxn of the fuselage. After joining of the tail section
¢ ' oe fuselage, the rozzle flap actuating ring witn the hydraulic cylinders
rsulé be 1nstalied on the afterburner from the side of the rear edge of the fuse-

p£e and securec to the afterburner with the aid of six control rods.

x
2. Air Intake Duct

The alr is delivered to the engine through the air intake duct (Pig.32}.
"Iile iz fligkz. part of the air is taken from the air intake duct and routed
trowgt special ports in tae air cooler for cooling the engine compartuent.

The air istake duct is made up of & circular air intske with a movable cone
‘L :ne faselage mose sectiorn, twc cucts running along the fuselage board sides,
uist form one duct berind the pilot's cockplt next to frame No.16. The air cocler
f the cockpit air c<nditioming system is & portion of the duct.

The rear flange of the &ir cooler is fitted with a special rubber shape to

hhick the flange of the eugine coaopressor is tigntly pressed to ensure a sealed
" joint. : ]

: The purpose of the airtight joint and its design are described in detail in
Section "Cooling of Engine Compartment™. )

i}

]

Movable Cope

: The movable copne located im the air intake in the fuselage nose cone is meant
ToT -ecucing power losses of the air flow (Fig.32).
The cone :s5 sctuated by the cone sutomatic control system, depending on the
conditions of flight and engine operstion.
¢

: The cone extension and retraction follow-up system YBI-2M 18 designated to
ensure steble operation of the &air iptake and engine in all attitudes of aircraft
Tlight, The system operates in two dutles: automatic and manual.

In the sutomatic duty the YBL-2M system operetes or the principle that to a
definite positior of the ccme the:re correspunds & certain degree cf compression
of the compressor Nk, 1.e. to the pressure ratio P2 . Waere:

1

25X1 v *EIA-RDPTS- 01-8
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FIG.34. BLOCK DIAGR AM OF CONE AND ANTI-SURGE
SHUTTERS FOL 1LOTLP SYySTFNM
| - movenie came, Y -~ feedbach Pickup K-y 3 _ cone
FosiDoe ndicator Y1H.3, 4 bvdrolock, « _ byvdraulic
it A} U0 b L sonerenun valve, = _ filrer;
F - Brdrocicctrac valve | ACTRYY - @ ~ sophification and
(cmmutation wnit 1 MR- 10 - huron 204K for vimular-

staugmentanon, 2° - hivdroelectric vajve ! AW A

2% — mictossatch KEM-04 3. _ [ N P TS
10g m:um of M-} A% number PICRup. 1] - prchaup of up T 74_ 28 — cone control cvimder, 3¢ _ rahe—ff — laniing
eumber M5 1.3¢ with fileer. 12 - lamp ¢ ONF FXTENDED [S{ATR fiph - N h
o gie LT 13 e vy Khoy o unic 3N 030 LGl riene swros upPesion it seatc

- outrut L3P
sienelwmt T 1 L e uiteteaker Ny BR-2-200P . 33

Th - swich @R 1Y _ swirch RTK L te < HHTH 45
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32 ~ throttle. 3% - ant-surme shutters.
change over
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P. is absolute static pressure behind the compressor and
<
Pl is absclute static pressure before the compressor.

The cone automstic control system is interlocked by a limit switch (30) when
the L.G. is retracted.

The full cone travel of 20C mm is effected by the control systea at llw
changed within #.5 = 11.5.

The maximum cowpression value of the compressor [k corresponds to a completely
retracted position of the cone, while the minimum comprescion value, to the comple-
tely extended cone position.

At Nk 3 11.5 the ccne does rot changs its position and 1s in positiocn Nix = 11
(the ccne is extended by 15 mm), if the L.G. limit switch ie closed.

The block diagrazm of the Yil-cM system and the anti-surge shutter control
system i8 presented in Flg.34. )

The Yii-2M eystem comprises the following basic units:

(&) pick-ups EJIO—IL, (27) and HJ.‘.O—RZ (26);

(b) output seignal unit MLO-EBC-1 (14);

(¢) smplification and commutation umit EYK-24 (9);

(d) hydraulic unit AY-35-1 (5);

(e) hydroelectric valve TI'A-184Y (8) and hydrolock (&);

() lmit switch (30);

{g) feedback pick-up IH-3 with drive 0-1 (2);

(L) cone position indicator YN3C-3 {3).

The cone position automatic control system is switched on by means of switch
SUhE CONTHOL (YMPABJIEHME KOHYCOX) (16). .

Pressure pick-ups MO—II1 and xmo-nz are the sensitive elements of the system:
:ney take up static pressure values before and behind the cozpressor, 1i.e. Pl
1.4 I:, and cozvert thex into electric signals whose values are proportionate to
.oe rres-ure values P1 anc P2 taken up.

Tue volteies produced by pick-ups 26 end 27 are compared and azplified in
>utput aignal unit WIO-EBC-1 (14) and are sent to the amplification and commuta-
‘ion unit BYK-2A (9) as electric signals proportionate to the ratio PZ

1
The sigral from upit UI0-DBC-1 amplified in unit EYK-2A ie supplied 1o

ydraulic control unit AY-35-1 (5).

Control unit AY~35-1 converts the electric signals sent from the amplifica-
don and commutetion urit EvH-24 into hydrsulic pressure - operating fuel consump~
*ion. The hydraulic mixture pressure is supplled from the hydraulic system to
ot 4¥-35-1 through non-~return valve 6, filter 7, hydroelectric valve I'A-IS4Y (8)
See Chapter "Hydraulic System™).

The hvdraulic pressure controlling the distribution slide valve of unit AY-35-1
hifts tne slide valve thereby connecting one cavity of hydraulic cylinder 28 to
be pressure line and ensuring drainage from the second cavity.

Tne rod of hydraulic cylinder 28 acts vpon the frame of the cone moving sec-
ion (Gee Chapter II of thia Description, Section "Arrangement of Movable Cone™),
nd extends or retracts cone 1.

The rod of hydraulic cylirder 28 is mechanically coupled with the axle of feed-
ack pick-up 2 by means of a cable an? special drive N-1. Drive -1 converts the
orward motion of the rod of hydraulic cylinder 28 into the rotary motion of the
otor of feedback pick-up 2 (in the diagram the mechanical coupling between the
ydreulic cylinder rod and the feedback pick-up is shown in a dotted line).

A L 1-8
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The t.rTios 8ale uf ivedia.s [1TE-UY 2 sz1fie tie curren:-caxr'rying‘brusnesv
liaers,of the feeccsck and ineication poterticzeters. From the indication rotep
:1. ~eter the eipnal is fed to the warning system cf cone posi ion indicator FUI5C.:
kackL pos:tion of tae glider of the feeddback pick-up irdicetion gotentioneter

Lurresponcs to & certain Belting of ccne vosition indicetor pointer 3.

Tre votertiometer of feedback plck-up 2 reduces mismetching between the glwep .
T porertd

;osition of the core acd lre position that the core must take in accordance with .

toe inducticu plck-up sigzal.
As socn a&s the miszatichment szgnal is reduced beyond the nop-sensitive liuts

.LaiMDC1Lg corditionL., the come actuasting system stops its operation and the core
takes up & rej.ired ;osition. - - o

Cone positisr indicator y¥u3C-3 is inetalled on the left-nand upper electiric .
voard of tLe ic.ir.zent penel and has a graduated scale from O to 10Cc with S: divi.
ston value. The zero yosition of tbe indicator polinter correspoilds te the retracte:
position ¢’ tue cone, while 1{% - 1o tte completely extended cone position.

peside indicator 2, trere 18 sigral lamp 12 inscribed CONE ZXTINDED (‘KOK’C
5ylIVLEH) on light parel # in tze piiot's cockpit woich ligots up wher the cone
is exter-ed by 3-0 ma. _ . .

Ic curvilirear flight woen the speed sirflow streams at an angle to tbe axes
of the cone apd the eair intake, the YBI-2Y eystem ensures correction for additiona
cone extension: for this pur; ose the systex is interlocked at stabilizer deflec~
tion angles. : . . -

Yor the above-mentioned purposes the superstructure in front of frune Fo. 34
mounts pick-up LCY-2 with three aicroswitches 23, 24 and 25.

The ICY-2 sbaped control rod :5 rigicdly comnected with the stabilizer control »

bell—cranks. In its movement tze rc¢d presses the microswitch 2t a certain moment.
Microswatch 23 belongs to the arti-surge sbuiter cortrcl system, microsntcbeu 24
and 25 controllicg the sdditional exie.sion of the cone. :

When microgwltich 24 operates, tze c.une ex.encs additiornelly by 10 mm, ucro-
@witch 25 making the ccne additioraliy exte:d b, 1°¢ mz. ’

If both the microswitcues operate im:eciatély onme after the other, the cope & )

tends by 25 ma from the position taxen Uy tbe cone &t that moment. The signals free
microswitchbes 24 and 25 are fed to the adcliicnal magnetic azplifier windings of
anit BYK-24 which controls hydraulic unit A =25-1, -

Pig.35 presents charte of additicial come ex-ession wzer the stabilizer nose
ehifts upward or downward anc 8lgo swi%cr: ag talties of czicroswitches 24 and éi-
The Jpper chart shows the velue 2 adcitional come exiewsion at cefirice an;les
of deflection of the stabilirer rose es the letter coves dow.Tar<s.

T - N
'cr exac; ie: ¥her tne stabilizer ncse goves witiis tre ipterval frez a = 1¥
T2 o+, both iicreswitches 24 ard ct e ® s¥&.%crned cu (See ize 1%Caing TETieS., ‘:"

c

‘e BCZitliopa. tone extension 18 egual to oo = <5
© N R

@ = 0 to -i" +30' it is oniy microswiich g% that i

Z3; o the inter~vcl frow
sv.

“1icned, and t.e additional
coae extension 1s equal to 8 1.= 1S gm,

Toe Lorizostal lines in the chart
ex easion, wrile <Le vertical lines,

anLi so oo

sz
*kus irciceie tie valce of acditional cooE
the value of s:g

illustrets L the ‘i, .r¢ pres F - 1 1 '
; presercts sketcies of gificjent de, rece of ccre adéivional

€lat.lizer rse Gerlecticm; for

extencicn focund B tlhe hoitom of the Taext.
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~ne COL2 sarusl conirol 1s resorted to in enpergency caeea. ,when-the sutozatic
nv'-ol srs.ex fails axq also wnen checking the aircraf: control system on the )
und. In thegse C3BEE BW. tch 17 must be set in position MANUAL. (PYYHOE), the cone

ceion and retracticn being effected by rotaticg of tre rack and pinion on
ucatot 3. - . . . - e

The signal of mismatcn between the‘tme_cone position. and the set yalu’e on
icator % is fed to unit GYK-2A (9) and further on to unit u-as—;; as a result,
. cone will move in the reguired position and will stop when the error signel 1s
‘uced to a value below the non-sensitive zone limits. In nanunl control no cor- ‘
tion is made for sdditional extension of the come dependins oo the d_etloetion ’
les of the stabilizer. : : . X .

Ip case the supply voltage disappears or the pressure j.n the mrdr-ulic l].tol
ips, the hydrovalve T'a~184F (8) will lock the cone in the poaition '!nch it oc- -
led st the moment of voltage diaappeamce or pressure arop.’

Operation of Electricnl Unite of _Eysten nn-au

Aut o-atic Control

The L.G. struts re'racted the limjit switch of the retncted position of thn
5. right-nand strut 30 operates and closes ite contacts, and the bo_am_ mains
ttage 18 fed to unit BYK-2A (9) switch 17 being set 1.n' position AUTOIMTIG-
ITOKAT). '

The electric signal of mismatch ie fed from unit LO—BBC—‘I to unit HK-ZA.,
>m where tne amplified signal is supplied to control unit AY-35-1. Unit ”-55—1
lowe the hydraulic mixture to enter ope of the cavities of hydraulic cylinder 28,
anecting the ~ther cavity to the drain systexn. B,ydraulic cylinder 28 shifts the
ae 85 long at the signal is being applied. The potentxomete‘ brushes of feedback
sk-up 2 move together with the piston of the r\yd*aul1c cylinder. Each position
tne prugeh of the indication potentlonete" of pick-up 2 cor“es'onda to & defmta
sition of the pointer of indicator 3. i ’ 7

Note: Operatlon of the électrical units to effect additior.a.l extension of the
cone deperding on the angle of stabilizer deflection is dealt with in
Section "Automuc Control of Movable Cone™. I

lamu.l COntrol

Yanual control of the cope is ei‘fected by turning the ‘rack and plnion of cope.
sitior indicator YN3C-3. The rsck &nd pinion are coupled with the potentiometer .

ush of the ¥T3C~3 setter and with & pointer setting the required extension of the -

S¢itch 17 is in position MANUAL. The setter potentiometer brush shifts and

ods a signal to unit EYK-2A (9) efter which the amplified signal ie fed to control -

1t A¥-35-1. The cone takes up the preset position. The rollov-up systes gots into.
e state of electrical quiescence. -
%aen the cone i8 exterded by 3-0 mm eitber automatically or munll: ldcro-
itch 13 operates and feeds power to lamp 12 CONE EXTENDED (KOHYC BRIIVRKEH) which
ghts up. s . '

To obviate the appearance of surge in the air intake at high speeds 6( flight,

tczatically cortrolied anti-surve shutters are ipstalied in the forward portion of
e alr icteke duct at frames Nos 2 and 3om both sides of the fuselage (Piz 32).
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riie 11.0BTE 81 SUPETSOLLC speeds, the air intase duct pasees great mass
. +. 1f i .15 case tLe pilct snarply puils tne engine control jever t: nereby
- szarply the air corsuzmption tarough the engise, then the amount of air

IIreaSIIy

€z
ece.ved Dy the air iltake «ill exceed t'e reeds of the running engine. &5 &

esu.t, The pressure in tbe air irisxe duct will rise cornsiderably izerebty affect-
1w tne s:vezgib of tne ¢uct stiruclure,.
mecides, Tressure ru.savicns are liaple to sppear in the sir intake ductj

fece wil. move azomg ine guit o aggravete the intake operation.

.0 grec.ule LLiS phencmenon, L4e arti~surge sputlers open as the engine r.p.&.
eoresses durime flignis perforzed ai high speeds (M = 1.35), acd the excess amoust
¢ g-r 1s blowz out into the atzosphere.

Tne srystem controlling tne opening anéd closing of tne anti-surge shutters
?F;;%, incluces hydrsulic cylinders 31 which actuate shutters 33, hydroelectric

aive .. cor-rclling toe supply of the pressurized hydraulic fluid to the appro-
~ievc cpanver of the nydraulic c¢ylinders and at the same time Jjoining the other
.azber 1o the return line; the electric system waich exgages hydroelectric
sive 22 snd consists of switck lc, relay 19, switch 23 for blocking the shutter
eu.ii BCCOTAing to toe stabilizer Zeflection angle, and relay 21 for blocking
re opening of the shutters according to the augzented rating.
Io the automasic control duty the syster starts operation at speeds correspond-
‘:_;- 1o " = 1,35, i.e. &t the moxmen: the voltage is being fed froz terminal B of
scw-2p 11 tc relay i torcugh wbose contacts 2-3 the electric current 1s sent to
worselectric valve TA-184Y (22).
Ir this case switch 16 15 set in position AUTCHATIC (ABTOWAT). The pressurized
. draulic fluid seis ip motior the piston of hydrasulic cylinder 31 which opens
thutter 33,
T: ensure :.atle operation after the aircraft has gained a speed corresponding
0 M = 1.35 anz efter <he afterburner has been switched nn, relay 21 is made to
vereze, its co:tacts -2 open, the wirding of hydroelectric valve 22 is de—energiz-—
3¢ an: soutters 3% close. ahen ibhe augmented rating ie switched off at the-above-
ientioned speed, tne relay releases its contacts 2 - 1 and the voltage is fed to
yér.zlectric valve 22. As a result, the shutters open. At pitching up the inclipa-
~-- angle of the stabilizer 1s 20° (larger amm) or +2° (smaller srm), number M
.6 egual to 1.35 and the shutters open.
In tue manual control duty switch 15 is set in one of the required positions:
ii _UTEF.) or CLOSED (3AKP.). In the OPEL position of switch 18 the voltage is
lec tc hydroelectric valve 22 aud the shutters opec. In the CLOSED position the sup-

Sitult of syvarceleciric vaive 22 is discontinued and the shutters close. Manual
>ien - and closing of tre shuiters are carried out by the pilot irrespective of
Lae s;ced of flagnt.

hdditionsl Air Iniake Shutters

Tie azi:tional s.r intake shutters otherwise termed "take—off shutiers™
5.7, av-e locaied on both sides of the fuselege at frames Kos 9-10.

_nese snulters are intended to decrease the degree of rarefaction in the air
Inlie 3uli appearing in tne ergine operation or the grouad and st taking off, i.e.
irer e rar pressure is exall Oor nil. Tpe shuiters are secured on fraae ﬁo.‘) with
© o &.2 .f picges apd open ineide tie air iztake duct due to the difference in the
T.Il 82C s1x0sPheric pressures.
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e o
.re alr intake duct sucks in the outside air therety

duct azé incre
~he ezglre.
ene duct rtullds up press.res er.’

Tarcugh the shuiters
decreasing tre rarefaction in the
increase of ite air consuzption throuss

increases,
1iont, as the rac pressure L .
In flight, end toe smiiters close actuated by the excess px

easing the serodyzazic drag.

asing the engine thrust due 3¢ .

ins toe aizos;heric pressule,
suTe, &% LLe saze l.me pomewhat dec:

3, Cooling <f an,ire Compartzent

£ o

<he aircraft siructure 8ad the units 0 the engice
of tihe enjine on the ground, <he enrize

~o avoid overheaticg of

ignt wnd s sure LTreper TUILIng

ir flignt wnd TO ensure proged it ‘ e R the e
comparipes: beginuirg froz fraxe Lo.co 1S blowp with &ir \See S.iS.0b..

par.aen. o : - N N

7o fl.snt,the air Jor blowin. aid cooling tie encine is taken from the ai:

{ntake duict ttrow . special jports o protected w1itib girziners ir alr cocler i, I:

P

air fiows along tne outer sicee of Lle couler ard passiig,iulTaln p.ate valves
in -ne air ccrler, reacnes tne €I.TiLe€. ’
28ving ectered i.Le englie € LI8TLIell, L€ air passes LLIOUgL the space be:
ween tue Zuselage siructure ant tre eZgliie ats further betweez the aircralt sum
a-d tne afterburner for ecciii; tLer it eccapes into ine atmosphere over toe
fuselaye edge. At Lie sate tize, part of tne air ic tafen via a S-zT circular

5lit i tne wet of frame .o o ticl tne ouver ;ortion of itne ai:craft s

srricture Luviding the aftervurner.
a22izlonal blowiz: of seperate units is dore with the aid of raz air invas
brazcu pipes feedirn; the air to:

1. Star:ier~generator I'CF~CT -120C00BT, and generator CI'C-€— by tne air fed -
bracca pipe ¢ arrang2C¢ oo the starcoard natct ccver letween frames lcs «7 azmd i
2. Afzerbirmer - by trce air fed torcugl brancr pipes < at fra—e Ko.3ia.

3. Jet nezile flap actuating nycraulic cylinder = Ly the air fed from pra.i:
pipes 5 at frame Lo, 3.

Twe up;er brancn pipes are fi:ied stove the engine axic on tu.e jo:1 end STE

board ;coriions of tne fi-, and ine .ower Gouble brarcn vine, alsn~ beti:r sides I
the vertrs. fip. This bratch pipe runms along the ventral fir
Ben ciennel ccizel to

cylinder,

to mer:-e 1ntos a8 ¢
the shroud of the jet nozzle flap consr:l lower hydrauiic

The air sent by ram air intake brapch ripes 5 runc along the connection pi
to BLroucs © of the hydraulic cylinder, c¢o:ls thez B4 rasses into the atzosphbe™
In tuls case part of the air is forced TLTIWN. The s.it in the part:tioz betwee:
the ¢ rcucse for ticwirs e hyd-aulic s¥s-ex vires an !
avdra.iic cylinders, ef.er waich the 8T .5 delivered

I

fiitlings arrangel 810LF ©
t¢ coressed ring 7 for ¢t

ing the hydrsilic system ;ripes carryirg tze fluid; after tzat it escapes irts it

atzosphere tirough the perte in rin,< 7.

Wuen th Zgin i T
€ €igiie 15 nmning on tne grourd, toe ergine cczpartzent is coolet ™
the air suckel frcm the a:

*mosphere due tc rarefaction crezted in the engine ¢X

:i.e t68€5. Tae cocling air enters the ecgine compart-

/v Z3 in dis,, :
the excess pressure of the aizosplere arnd
ditiooal air for blowing tue ur:tg.
are closed, since the deygree of
the ergipe ccmpartmest.

paricent upon e, ec:iion of

Rent through twelve ro— . K

e rors, %ith cisc wvalves 9 that oper owing 9
via individusl trencu pipes paseins &°
tLis cace plate vaives 3 c;. the air co:-¥
T ctin - : .
arefacticn in the &lr irtake duct exceeds thet -

i.

To ensure Proper ope:ratioz

of the coolins
pressurized as follows: _

Byelex the exrine cozrartzent if
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1. At frame Ko.22 where the engine is Joined to the air cooler: with the g
. At he . , )

{8} rubber sbape 10 fastened to the air cooler. The airtight integrity of
! a,ec i tH

<. {6 oot 2 due to Commuion of this shape by the flange of the ergine
PR A aine

€ Om; I ®BBOT,

s, The ports pRASILE the sectisn.s []
1y meaus of a,ecial plugs.’

3, vhe Loleg leading the vent pipes of

f the pipe lines 4n rra:ne ho.22 are’cig

-the fuel system out into the super-

g r. ~ure et fraze ho.29 end t:

| -losed witl tze aid of cover plates.

4, reaLm and Draln Systems of Em,gine

Tue oil system centrifuge bresthing is effectnd through the plpe communice-

1o witlL the atmosrhere through the cover of the pcrt access door: made between
fraz-s Nos 26 and 27 (Pig.37). - )
The pipe-to-access door Joj_nt i8 sesled with the aid of a rubbcer ruxe It

should be roted that leaky joinmt (due to deterioretion of the rubber ring) may ie

to formation of dark ca:rbon deposit at the joint and burning of insulation of th
geLoTator electric wiring. - .
Arrenged at frames Nos 25 a.ud 26 are two branch pipes for. lettlng out the
vases froa the turbine shaf: labyrmth sealing and from:the balance chambers of =
ex icze. The branch pipes are secured to the access doprs’ on the port ard starboa
Bides of the fuselage. .

The vent ayacen pipes or the engine come in gr aupa and are led- outboard a’
five spots. :

The first outlet (when loonng rox‘am) is made at frame No. 27 It connects
eisht vent points of the engine, i.e. afterburner valve drainage, dx-ives of_
pupps T =272 and HP-22%42, acceleration control unit, generatér, hydrauliic
pumpe HD24-2T and fuel booster pump. ' : . o :

The second outlet arranged next to toe first ope connects the combustion
chamber drainage to the atmosphere. - :

The third outlet is located at frame Kc, 32 and is used to . remove tbe fuel N
tbe telescopi¢ joinmt,.

The fourth outlet is located behind fra.me Ho 3 and serves for drai.ni-ns the
fuel frue the fuselage aldin,

The fifth outlet is made in the lower portion behind the edge of - the jet xcr

tle. It is ictended to make a connection between: the vent tank installed or the

ey iLe and the a-mosyhere,
eisire the fuel is ac-umuia

: ted in the tank from the fuel mam.fold and tbe
vaive of pum; i{P-2952

to be airpressed. into the atmosphere. :
Ararl from the above vent outlets, the fuselage skin has a numbe!‘ of
special draiiace holes (npot indicated in Pig. 37).

boles of S-mz dia. located in paire next to each stif

hi.ies are in‘ended to let out fuel flowsi
‘he ecgine on board the aircraft,

fener of the tail cone,. -B¢¥
iLg rmn tbe -afterburner ‘whea unslussing

5. Service Hatclies
uLy & number of hatches are made. in the fuselage skin to ensure access to th'.
uti-a, T tep ‘
sehua ~é assextiles and Bupply systems of the engine (Pig: 15, Chapter 1‘ )

the tower portion of the fuselage between frames Nos. 22. and 25 and Nos -
&nd Lc there are four service hatches located starboard a.nn port ez.de

Io

to
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After unsuccessful startings and after stoppage of ta

Behind frame No.36 sre amnse-
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. eI T1nC. 3nDe
access to the ucits and EFSLEKs of thne CILillC.
give acc to ¢

use cf wuer Jointing ihe aircraft .
~ne oatch giviug eccess to the fuel

and remOVIng the eLZiDE.
jiier reci iz errznged ztove op the .

dle tank at frame Ko.l&, o eripeion cf the Tuselage ..
% tches i6 given in ibe des pri o
arra-gement of Em c

Toe

ture and the wing.

I1. FUED ZYCTIL

iz;Ton ri masde ~--ific tions

1. oenematic pizfTos oTo

The aircraft fuel system delivers fuel to thoe exgine 2t 21l Tlight altys

and velocittes.

The scnematic and wiring diagrams of the fuel systez are presented in Py
and 39,

The complete volume of fuel is accomzodated in =ix fuselage rubberized-;.:
tarks (tanks Nos 1, 2, 3, 4, 5 and 6) placed in cpecial contalzners fomed by <
furelage ciructure members, four wirg tank ccopartments (kefs 45, 42), cne go=
saddle-type motal tank No.7 and one metal drop tank. Thc construction of thes
tack compartments is given in Section "Wing".

All the tanks are interconnected through tank No.7 by means of a Fuel ce-
pipeline arranged in the upper section of the fuselace (superstructure) and br
fuel supply pipeline arranged in the lower secticn ol the fuse.ieage.

Shut-off valve 19 installed in the fuel supply pijeline serves to shut o*
the pipeline in emergency cases by means of electropneuzatic valve 595020 azi
also when mounting or slushing the engine,

Por venting and pressurization of tre tanss, pipelines zare
arrarred in the superstructure, in closec spaces formee Dy frac
ip the engine compartment at frames Nos 22-29,

The vent pipelires are conaected wits tamk RNe,?7 comzunicating with the &
sphere througn an outlet pipeline at freme %0.25 tkrough safety vz oz 11, T
conneciion of the tanks with the vent pipeline &nc the virelines -
made 50 88 to preclude the possibility of backward flow:ry of zuel Lpcz ou
of tanks into another ip various evolutions of the airer -
ing through velocity head intake 9 in aircref: ev
frame No.29 1s made in the form of & loop.

The vest pipes of the wing tanks are connected to th:
oDt €YBlem by means of a pipeline through vent valve 6.

For venting. the drop tank uses a pipeline of 1ts pressurization manifoli
“m::el:u:in:‘;':?:ue tank Ro.3 1s supplieq by booster pump 43547 {kef. 2% -

From the lower portion of taenk No.3 the fuel is delivered to the engine.

froa the wing taak CORPArtments and the drop tenk the *uel is forced out’

fuse)
8ge tank No.2 by the air of the Pressurizaticp System, Mo pocvide for tif
suaption of fuel from the 2o, To prov £

pump irlet (Ref. 2. 4P normal pressure at o
iog up, tha fusl tanks are suppiit

aft. To prevent

OiuTions tue vapt vdipeline tes

commen Cuselage t&-

£ive prescure of 2,21 -
The exceseive Pressure is
‘ ensured by means of gafesy - 5 at’

Tight mide in the fuseiage tai)] Bection wel] % valves -1 locatel

Velocity head 1g: - )

keep the required desr::eoi :::;:l-:d 1n the fuselage tail sacuion is intezi®’
- udXizat:on 3 * - . i
d4rops in regpomse to chatges in the afwcf “m “De sYBlem mg +he engine compreé

~ altitude 2 zligw-.
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Accordinz to tbe sequerce of c‘,sm:p:ion-indicatﬁ by the respective instm-
ceats the fuel tarcks are divided irto the following ‘hree groups:

~he firet group of tanks - CTop tavrx, tack Ro.7, tanks No.l and Ko.2 and wing
tazi corpartments. The secend grcup of tects - gervice group; it includes the up-
per and lower sections of tmnk No.2. The :nind group of +apks - tanks No.4, No.S
and No.6. : v

The sequence of fuel consuzption 15 pmvided by special and float vu.lvoa in-

gtalled in tanks No. 2 and Nc.7? (Fig. 35, Fefa 1, 2, 5, 6, 55). A

The valves controlling the seguernce of fuel consumption from the drop and
wing tacks are opered acd closcd by the control pressure sysiem eingied out froam
tpe overall schexzatic diezpram and preserted in. Fig.40. The control pressure is
created ty part of the fuel takes from tbe supply pipel._ne and delivered under pren—
sure to the pipeline -of the control pressure BYSLem.. .

To feed the engine with fue. durirg an icverted f1light or in negetive g
ccoditions the lower portion of tarck 1'0.3 mounte rLegative g valve 38,

Ip the flights witk bazking inertia valves 4 installed in tank No.2 on the
ipterpal refuelling pipes,. serve to -prev-.: the Tuel flow frol the wing tanks into
tenk lio.2 and backwards. .

The teraminAtion of fuel ccnsumption is checked by the outlet preaaure drop of -
the rumps and in the drcp tan<. If the differernce of pressure built up by the pumps.
anc ine pressure in tae tanks is less tban 0.3 ):(',/c...2 as indicated by warning
urat Ch4-2 and 0,35 kg/cm” as indicated by warzing unit C¥-2-0.35, a warning lamp »
iirnis up in the pilot's cockpit. Besides. to keep a constant check on the remainder
of fuel ip the fuel supply system, & hydraulic pick—up of flowmeter PTC-164 (17)
witk ar i{ndicator is also installed in the cockrit. Mounted in tank NRo.2 is C31637H
float pick-up 2i sending an electric sigoal to the cockpit to signal the emer-
gency fuel rewsirder of 520.+50 1lit. . ’ ’

The piriur eystem has a pumber of tbro»tle openiné'a intended to:

1. Create jrncrezsed outlet pressure m the puzps enBuring stable operation of
warning ucit TJ-) and the preset sequence of coususption (throttle 25).

2. Insure siable operation of warning units Ci-3 and CID'-—Z—O 35 at inconsider-
able pregsure variations (throttles 25, 55/. '

5. Reduce pressure variations in the system in various opemtlng dutiea ot tho
;ressu_"e sources and of the system (throttles 33, 14, 15, 28B).

4. insure inde; ecient cperation of separate branch pipes of the piping syste-

upplied with pressure from one source (throttle 49). .

The non-return valves are intended to ehift the operating medium (kerosene, a.ir)
ir the required direction (valves 5, &6, 10, 12, 28, 29, 31, 36, 37. 39, 41, 42, a5)
0T tc divide the system intc sections operating ,u:de’*ender. ly afcer engme Btming
(valves 42, 31, 8, 39, 12)

. Bediment, condensate arc unused fuel are let out tkrcugh drainp spoca (Rets 47,
40, 23, 18). .

. " basic S;ecificatiuna of Fuel witel )
1. Puel ... .. .. .. .. e e i ... 'kerosene: T-1, Ziaze Standa~d
. TOZT 41368—4%; 761, State Cte:daxd
TOOT 7165-G4; T-2, State Stassrd

: . _TOCT 3410-57 '

2. Fuel pressure in centrcl o _
PTESSUTE BYSUET 4. eo'vvenoceacuaercacsson . ‘correspbhds to outlet pressure

' ) of pumps 495A2
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1, ycessive fuel pressure it fuselage
taoks relative to almOSpberic pressure ...
4. Excessive fuel pressure in wing tarks
~elative to that in fuselage t&Dks ......-
<. pxcessive fuel pressure in drop tack » ‘ -
relative to atmospheric pressure . ...... . ':PB = 0.76 - 0.53 kg/ca
o. H1ling rate  ............ cesessseccanane .. £26C liv/min.

Fuel Consuaption Seguence

The sequence of fuel consudption irom the rarks (Fig.41) at level flight is a

4P, = 0.21 - 0.23 kg/ca®

0.12 - 0.2 xg/ezf

"

AP2

roua:;;er switching all the pumps anc starting the exgine the fuel is delivered
to the engine from the lower ;orticn of tank o.3. Tack No.2 1s first filled froz
the 1st group of tauks ir the order describel elox. Under the action of conirol
pressure, vent valve 6 1s closed wnick leads to shuttlizg ofI of the tank vent pipe
line ard to an increase of pressure in the wing tank rressurization pipeline,

Tc ensure the required sej.ezce of fuel consumpticrL £roz -he drop tank, tank
80.2 of the supply pipeline mounis cpeciel valve 35 coutrcli~d (opened) by float
valve 1 mounted on tank Ko.7. 4t a4 .ertzin level of fuel consumption from :ank Kc.
tbe pon-return ball walve of coureciicn 2¢ cf wvalve 1 closes and the control pres-
sure increases to & value st whicn special valve 3 opens,

Prom this soment the d:op tank starts zelivering the fuel to tank lo.2. The
fuel consumption from the drop tazk over, tze p:eésurizat.ion alr is released icuic
tank Ko.Z via special valve 3c: as a res.lt, the pressure ir. <ne drop tank drops
ad fuei corsumption warming unit CLl¥Y2-C.25 (24) of tue drcp tank operates.

(b) Puel Comsugp:ion frop %izg Tank Compartments

At further decrease of fuel iesvel ip tark N-.7 ‘zpecial valve 33 is open) tke
fuel frcm the wing tanks iz delive:ed ¢ tasx No.2 from where it is trancferred 1t
the lower portion of tark Ko.3 wits zpe a-d -f pump «Qca>,

The fuel ccusimrtion from toe winc tazgs cver, the pump of <ark Ko.2 transfett
the fuel from tais Xo.l, No.2 and No.7 =ili tte lsa- valve in tank No.2 opens.

(e} Puel Coasuzziion frep Zng £Toup of Tar s

The fuel cocsumption fr-= <pre Ix¢ grour of -as_.: Slar™s at a certeir level cf
fuel ir tze upper portior of - .g No.z. Por inis tur;ose -ark No.2 wounts float

: £ e § X : e = e, =
VR.ve © wliict will open at a certaic Cecrease ¢l fuel level t: ajiox the fuel ¢

¢ trazgferred from ta. s No.4 L 2 v i
cTe M9 8L SU.o o inte tars %0.2 by means of =
till toey are emty 7 e

The Zuel -:zsumption over, t
warzing wodt Cl-3 (26) will close g Cotac:s and wami-~ laz; Z.d4 -; Tr of -auxks
. L - - r - .. .
¥il.. light up i- the cockpit. At i..g = €2t the fuel remgirder will be esual -0
871 TCX. Sl dit. wlaco will o te stows ¥ tne PTTL154 . i N

. i5% irdicato tie irne- Lt
Fascl. ¥ oL tie ineiram.s

(4. gusl_c_gr.éug;glg:_fgog st Sroup of Tanks
ATer the 3xd g€Tcup of tarks the : .« e 1x

- “-*s will be consumed £ tanks Kol and M-

Tas fuel level in tnese zanks ~ecreas., . “oe f1.g- o -

b~
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F'G. 30, JTAGRAM OF FUEL CONTROL PRESSURE SYSTEM
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remainder warning unit C31637E (21) located in tank No.2, will g& dovm‘. Whes the
fuel level in terks No.l and No.2 reaches the value equal tO the remsido: fuel
of 5¢0 +50 lit., the pick-up ccotacis will close and warning lamp m.g:}:.:x__
ammin (AB. OCTATOE) will light up op the light panel ir the cockpit. The fus:
from tanks Ac.l and Fo.2 consumed, ths outlet pressure of pump 495A2 drops and
warning lamp lst GKCUP will go on in the cockpit on the light panel. This cor~
responds 0 the fuel remainder in the system of approx, 335 1it. 1m11cgned by
fTliowmeter indicator PTC-164 in the pilot's cockpit.

(o) Euzl.cénzuyiien_fsos 204 Group
Qf_Tanks_

Upon termination of fuel consumption from the 1st group of tanks LLe fuel g
coapletely consumed from the upper and lower portions of tank No.3. The outlet
pressure of pump 49542 drops and waruing lamp 2nd GRCUP (IX I'PYMIA) goes on on
the light panel in the cockpit.

The fusl consuaption sequence indicated above is aelected 80 as to bring
about the least possible change«in the location of the aircraft centre of gravity
sxpressed in per cent uf the mean servdynamic chord (MAC). The centre of gravity
of the fuel in the filled tanks is located approximately in the aircraft centre c?
gravity. At the beginning of flight depending on the flight conditions, Lke rear
C.G. poeition 18 the moet desirable from the point of view of altitude ard rate of
¢limd. The front C.G. position is the mOSL eXpedient at the second part of fligkt
when the aircraft is descending. The above sequence of fuel consuasption in £ gz
takes irto consideration the above demands and brings about the least cuarges in
the location of the sircraft centre of gravity expressed in Per cent o the MAC
to result in proper aircraft balancing ard reliable navigation.

2. Puel System Unite

Ploat and Special Valves

The fuel systeam float valves and apecial valves Serve for sutomatic fuel
consumption frum the tanks in the preset sequence. X - '

The float valves are installed in the upper portion of tenks No.7 and No.2
and fastened to them by means of a plate Bounting all the valve parts.

The velve inatalled oo tank No,? (Pig.42) consists of body ‘3 inserted througt -

8 port 1in plate 2 and fastened to the latter by means of nut 6.

The bod~ rotation relative to the Plate is prevente
the body wr.: “7ter i1he uotches ip the plate. Rubber
nection betw: tus body end the Plate,

Made i1 :.cy % gre iOorts wuich run from connect
accommodate s, rings 4 of Lpon-return tall valves
bushing 11 connected with body 3 of the float va
in the bushing are 3 ports whose upper end faces serve 88 ceats for nop-return bell
velves 7. Inserted ip Coese ports are floating rods 1o,

Pastensd from outside on busbing 11 is bracket 9 which carries the axle of

lever 1 with & float st the end. The float trave .
* 1 18 limited b t lever
and brecket 9. Y a‘opu on the

The float wvelve stexrts operat

d by means of two lugs oo
ring 5 ensures airtight dop-

ione 3a, 23 and 1r. These perit
7.13011 7 rests agafnst Lne seat £
lve by means of wnion nut 8. Drille

ing the moment the booster pum aged
PEB are engaged.
The float placed in kerosene 1s acted upon by digplacement force due to whict

1t goss wp. In this case lever i presues in turn flosting rods 10 whick unseat t4
pon-return ball valves asd the contro: Pressure 1o the line 1s releaped thus 5:0F

SECREY
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F1G.42, FLOAT VALVE
— float lever; 2 — plate; 3 — body; 4 — spring; 5 — rubber ring; (' = UL, " ~ ball; B ~ union nug;
) 9~ buckel 10 — ﬂonmg rod; 11 - bushmg .
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plug fuel transfer from the corresponding group of tarks until the fuel level
in the tenk with the float valve lowers. - R ‘

.In thie case the float will go down and. the lever will not interfere with
rods 10 which will go down Or with the pon-return ball valves which will cltfno. L
800D as ons of the nap~return ball valves closes, the control pressure in the 1ine
connected to this valve will rise and a respective specisl valwve will -open.

As the float goes down, the non-return baell valve yhicb ip associated witp
connection 2¢ and then comnection l», cloesee. As & reeult, release of the fusl
contral pressure from these lines will be stopped (connsctions.No, 35 and {B are
oot used). - : : : ' S .

The float non-return valwe (PFig.43) installed in the upper portion of tank
¥0.2 co.sists of body €, son~returs valve 9 and rod 2 with float 1., Body 6 with it
fiange is bolted to the rubber—covered plate of tank No.2. !a.xtonodr to the flangs
of body & by means of screws lU is pon-return valve 9 whose threaded connection ¢
is coupled with the branch pipe of pump 49542 on tank Ko.4. . .

Tue sarrow:ug portion of body 6 terminates in & rectangular hole snd a 1ug.
Hod 2 of the float terminates in a velve riveted to the rod tube. The valve con-
3ists of fork 3 and seat & riveted to the fork. The sides of fork 3 are fastened
to the lug of body 6 through shaft 5 wuich serves as & rotation axle of the rod
with the float, ' S .. o

Toe float trevel is limited by the support surfacee of the valve fork. The
float valve starts operating the moment the fuel 1is transferred fros tanks Ro. &,
3 an8 6 to tank No.2 with the aid of puap 49542, The fuel transfer is controlled
by the float valve which closes as Soon as tank No.2 is filled up to the required
level. C o

The float placed in kerosene is acted upon by displacement force due to whict
it goes up, Rod 2 rotating about its axis closes with valve seat & the port in the
body through which the kerosens 18 delivered into tank No.2. The fuel delivery it
the taunk 1s stopped.. . LT -

Part of the fuel from tank No.2 concumed, the fuel level 1s '>wered, ‘the flu:
with the rod goes down, thus opening the port in the valve body ard giving way t¢
the fusl flow intc tank No.2. Non-return valve 9 18 used to prevent brek fuel flos
froa tank No.2 to the 3M grouwp of tenks. - .

_ , Breciel Yajve - ’

The special valve (Pig.44) 1s installed in the booster pu.p. line 8o that cod-
nection § by means of an adapter is fastened tQ the tank flange and the booster
pump line is attached to connection 4. . : .

Installed in special valve hody 1 4n tue cavity comsunicating with tne boosts
Pump line are valve 2 and spring 3 which rest uron sliding sashers 4. Diaphrage 5
is clamped betwsen these wasbers and separates the cavity of the booster pump 1ine
froms the cavity of fuel control prsux:ui which ia delivered tarvugh non-return ba.
valve 11, pxﬁ)toc:ivo washor 8 with 0.7 mm dis. porta, ‘throttle opening B of »
0.6 ma dia, ip bon-returr valve body 10, The latter 1o fustened to special v.l"‘.
oover 13 by clamp bolt ? with ap Ancular groove, The alrtigntness in the connec-

tion is ensured by rubber rings 6. Locking Of cover 13 op body 1 is accomplisted &7
screws 14, R - ' -

Wheo the fuel control pressure is
#rring 3 end the fuel cannct flow thro

sure incresses, diaphregm 5 caves in,

58TO, valve 2 18 pressed to tody 1 by
Ygh the special valve. As the ontrol pres-
Overcomes resistance of spring 3, valve 2
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»= To float.valve

| 13 ' 0
1
2

Control pressure—

FIG.44, SPECIAL VALVE
A — from booster pump line; h - to tank; B - throttle opening, dia. 0.8 mm;
1 = body; 2 — valve; 3 — spring; 4 — sliding protective washer;

5 — rubber disphragm; ( - packing; 7 - clamp; i
¢ H v pP; B ~ protective washer:
9 — spring: 10 - body; 1] - hall; 12 — connection; 13 - cover: :

14 ~ screw,
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trevels along the guides in the directioc towards the tank thus opening the way
fcr fuel Zlow from the specigl valve to the tank, and the fuel is transferwed
torcugh tbe special valve. The latter starts opening st a control pressure of
0.3%0-1 xg/ca’.

The safety valve unit (P1s.45) 15 instelled in the pressurization system of
tue wing fuel tanks. Tae unit is cozposed of the following components: body 1,
safery valves prcper (Refs 3, 4, 5, o), rlate 7 and connection 2. The purpose of the
sufery valves is to maintain the excessive pressure of 4P = 0.12 - 0.2 kg/t:m2 in
toe pressurizaticn line c¢f tre wing tanks relative to the pressure in the fuselage
tanks. .

Vep: Valve

The vert valve (Fig.46) is irstalled in the vent line of the front wing tanks;:
it consists of the followirng basic components: body 1, cover 2, diaphrage 3, valve
proper 4 and spring €.

The valve 1g intended to let out the air from the front wing tank compartments
into the veni system when filling the tanks.

The moment thLe booster pumps are switched on, diaphragm 3 acted upon by the
conirol pressure ie caved in and shuts off the port in the body with its valve &,
tue vent vaive closes and Bhuts off the pipeline interconnecting the tanke and the
vent linpe,

Control Pressure Filters

Instelled 15 the copntrol pressure line are gauze filters. The filter located
8t frame [io.l% ‘called a control pressure filter) serves to purify the fuel coming
te the gystem from the booster pump line.

The fil.e~ installed directly ahead of the float are icntended to purify the
fuel flowiug thr-ugh the float valve ducts.

Control pressure filter (Pig.47) is gauzed. Gauze 3 is soldered to frame Ro.4
-nserted into body 5 on whose threaded portion nut 1 ia screwed. The joint is sealed
with rubber ring 2.

Float valve filter (Fig.485) is also gauzed. Geuze 3 is soldered to the base and
inserted into body 4. The gzuze base is pressed by connection 1 to body 4. Connec—
tion 1 18 screwed into tody 4. The Joint 4s sealed with rubber ring 2.

Shut=0ff Cock

The shut—off cock (Pig.43) is intended to close the engine 1uel supply line in
case of emergency and io shut it off during asseably operations.

The two-positior ock is of the through type and consists of body 2, connec-
tion 1 tightly ettacbec. with the body, valve 3, lever 4, spring 5 which fixes valve 3
in position OPiN (OTKPHTS) or CLOSED (ZAMPUTO). lever &4 coupled with valve 3.1s fit-
ted on axle 7 wiich is rotated by means of cock control guide €. As the axle rotates,
8pring 5 gets comrressed offering resietance to the gulde motion. When passing the
middle position, the spring changes the direction of its action: it starts acting ic
the direction of the vulve movezent and fixes the valve in the extreme positionm.

The end of axle , jrojecting from the cock iprer cavity is sealed by two rubber

rin-o

Approved For Release : - = 01-8

25X1



25X1

ATprovea For Release 2003708/07 : CITA-RDP78-03066R000T00T00001-8

25X1

s FIG.a<, SofF
. T (oamecuog. 3

.~ ade T VALVE (T

-
OFET. & — xoring. «

> .

pproved For Release 2003708107 : CIA-RDP73-03066R000700700

~'Valve. 6 o hoet S parte. - -

)01-8



25X1

Approved For Release 2003/08/07 : CIA-RDP78-03066R000100100001-8

F1G.46. VENT VALVI 1 OR RING TANK 110 1IN _
"} -~ valve body; 2 — cover; V= diaphragm; 4~ valie; § = boltia — vale
o apring, L .
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The cock ie remote-cortrolled from the pilot's cockplt. Inatalled oo the left.
baod comscle 18 a button labled SHUT-OFF COCE (TIONAPHEZ KPAH) closed with &

protective cover. .
Depressing the button for 3-4 gec, feeds power to the windings of electro-

poeumatic valve 6950COM ipstalled near the ehut—off cock at frame Nu.2l.
alve operates and transfers the air pressurized to

The electropneunstic v .
Piston 9 moves out, breaks the lock-

50 atm. gauge through the pipe into cylinder 8.
ing wire of guide 6, shifts the latter, thus closing the shut-off cock.
Electropneumatic valve 695000M ie open only when the button on the console is

depressed. Therefare, for reliable closing of the shut-off cock keep the button de-

pressed for 3-4 pec., but not more than 15 sec.

The cock should be opened only manually on the ground through the lowe: - uatch
at frames Nos 20-22. The cock open, the guide should be locked with wire.

During assembly work the cock may bve opened and closed manually by means of

guide 6.

The drein valve (Pig.50) is installed on the pipe delivering fuel to the engim
at frame No.28. ‘

The valve is designed to drain fuel from the tanks and the fuel system and als
to process the engine. The valve consiste of body 4 welded to the engine fuel supply
pipe. Screwed into body 4 18 rod 3 with valve 5 made of teflon. Rut 1 with glued and
vulcanized rubber gasket 2 is also screwed into the body to limit the rod travel,

Wolded to the body is drain connection 6 covered by plug 7.

The velve opens when rod 3 is ecrewed out and vice versa. To fully open the
valve it is necessary to screw the rod out as far as nut 1 and rubber gasket 2
permit. The gasket simultanecusly serves as a packing gland of the valve rod. The
rod bas flats for a wrench with a 24—mm span.

The valve passage dia. is 30 mm. To drain the fuel, it is necessary to take
away the plug from the drain connectior by turning the plug 80 that the two lugs ot
the connection are clear off the notches in the plug, ther attach the ground hose
end, open the valve, engage the booster pumps of the second group of tanks end that
group of tenks which has to be emptied; after that the fuel may be draiped.

¥hen proceseing the engine without removing it from the sircraft, it is necee-

sary to fit the drain connection with an adapter to be found in the ground equipeez:
set.

Safety Valves

The safety vamlves (Pig.51) are installed in the presesurization system of the
fuselage tanks and serve to maintein in the tanks constant excessive
0.21 - 0.23 ata. gauge.

The valve consiests of body 2, valve proper 3 and cover S screwed into the bodY

the cover allows tension of epring 4 to be adjusted when assembling and calibretité
the valve.

pressure of

The valve opens at an air pressure of 160 +4 am of mercury
The valves are installed in the fuselage

recess at the starboard side, &t IfT®*
No0.29 on the pipe connected

with the vent pipeline ri e
ng. Prom outside tne valves
covered with gauzed caps which is removed during assembly or disesscably. Pscking

rubbsr gaskets 1 seal the safety valves recess from the fuselage interior
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F1G.47. CONTROL PRESSURE FILTER
1 = nut; 2 — rubber ring; 3 — gauze; 4 — framework; 5 ~ body .
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FIG.48. FLOAT VALVE FILTER
1 = connection; 2 — ring; 3 — geuze; 4 — body.
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Lock the guide in the cock open position by wire KO-KOQ.§
(without sagging) )

Position of guide when cock is &

FI1G.49. SHUT-OFF COCK
I — connecuon; 2 _ body; 3 — valve ; 4 - lever;
0 — pistom,

S — spring; 6 — guide; 7 _ axle; § — cylinder;
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£ che fuel system, except the valves in the contro]
gravity. The valve (Fig.38,- .
-loaded and opens at a de?§. -

All non-return valves o
prescure line, are of the flap type and close uy
Ref. 10) 1s installed in the vent pipeline, 13 spring-
nite pressure differential. Thia valve is presented in Flg. 52.

The non-return vaive (Fig. 5”) conslsts of body 5 and connection 1 with n..;
ntt.achad by bolts. - . . .

The flange Joint is sealed by .a rubber gasket. Plap “ of petal type clo“,
under the action of iis own weight and spring 3. The flayp rotates on the llh.k
serted io lug 2 presa«_d 1u:o connection 1. The lug is fixed in the connectionz,

aeans of a pin,

. The non-retumrn valve is made eimlbbh by lappmg the conr.acting surfaces o! ]

the flap end connection L. . . A‘~.
The valve opens at a pressure of 0.05 kg/c- . :

Instelled in the control pressure system are non—return valves ot the hlln: .

¢isc type (Pig.40). - o T

sz

Unit 49542 ie a centrifugal pump driven from an independ_ei:t electric _-otor_.'.

type MI'TN-700,and installed in the fuel sys.em for boosting and preesuriiing fuel
the inlet of the engine pump, as well as for increasing opemtionnl ceiling of wr
fuel system. The schematic diagram of pump operation is pmsented in Fis 53.

Eleciric wotor 1 is an integral part of the pump, teing attached to the peg -

body flanse. The engine is cooled by the fuel surrounding its body and also by tx
axbient alr entering through special ducts in pump body 6; the used air flows lc=
the atmoaphere through a vent connection. ’ : ’ ) '

The cooling system is given in F,\baSﬁ.

The electric motor is a comjound, four-pole un.lc deaigned for operation fra
the two-wire aircrafl mains. The technical specifications of the electric.motor, -
type IH‘.".-?O(JA.ar‘ebas fo];lo-;: o ’

Supply voltage ......... e et eerereesae. 27 V-
Current consumed ...........i...i...n.un.. e teraeaaa .- not more than 374
Specd of 8haft rots8tion ....................co...... ... (€100 500rp._-

Unit 445a- ie fastencd to the bottom of the 3rd. tank §o the negative g compe™
@ent and to the bottoms of the 4th and 2nd tunks. The inlet duct of the pump “"-
ways filled with fuel. :

The fuel is delxverad to the centxal portion of 1mpeller 7. When the P_Pu

engaged, the impeller rotatee un’ creates translaiory and rotary. motion of the 12

increasiug its speed and pressure. The fuel is ejected from the impeller d\l‘:t va
its outer diameter and flows into & volute collector and then to the booating b
pipe duct whicn 1s a centinuation of the collector,

The collecior 18 connected through by-pass Pipe 4 with the tnnk cavity to "

unit operation more stable (the fuel pressure pulsations being dllped) .
Installed ip the bottom po"tion of the rolmctor is-a drein cock to drais

water condensate (not shcwn in Fig.S53). . .o R .
Pig.54 represents main perror-anco curves of unit 49542. It shows pressur®

drop P created by the pump and consumed current intersity I versus fuel consusp”
tion Q. : ' ‘

1ins Dbvoth along impeller 7 and throvgh non-return valves S (openod in thl' cast
which descrease tho pump hjdraulic resistence.

When the electric motor is inoperative, the fuel f'léwa from-the tank 1nto ©*
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g— DIRECTION OF FUEL FLOW WHEW
UNIT OPERATES NORMALLY

T e CIRECTION OF FUEL FLOW WMEN
- FUE! FLOWS THROUGH INOPERATIVE UNIT
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3. Fuel Tanks
Genperal

111 fuselage tanks are of the bag type; therefore, they are arranged in spe-
cial contaipers to relieve the tank walls from stretching strains.

The tank walls are made up of two layers:

(a) inside layer of kerosene-resistant rubber, 0.5 mm thick;

(b) outside layer of fabric AXKP cured to place with the aid of glue.

The total thickness of the tank walls is up to 1 ma.

The joint seams of the inside rubber lsyer are overlapped by 25 to 30 mm.

The joint seams of the outside fabric layer are covered with tape of & lighter
type of AXKP two-sided fabric cut at an angle of 45 to the warp.

The total thickness of the tank increases in places where valves and fittings
are inserted and also due to an increased number of component layers. )

The tanks are glued over on special split-type fora-blocks.

The fittings used on the tanks are of two types: rubber-coated metal parts and
all—cured, or soft parts. The rubber—cocated metal parts and soft parts are glued
over separately, having been partially cured and then glued to the tank with the
belp of separste layers of rubber interlaid by the AXKP fabric. After this the
tank is subjected to an overall curing.

To take out separste sections of the form-block cuts are made in the tank, if
the holes available are too small for this purpose. The cuts are then patched, for
which the outer layer of the AXKP fabric is torn away at the cut to a width of
40 mm at each side of the cut. This piece of fabric is then replaced by two layers
of rubber, 30 and B0 mm wide, which &re glued over syometrically. The rubber layers
are finally covered with a layer of the AXKP fabric.

To avoid acores, the edges of the fabric are glued over with an approx. 20-mm
wide strip of rubber. Then, depending on the size of the cut, the local or all-over
curing is repeated.

Tank No.l

fank No.l (Pig.57) is located between frames Nos 11 and 13 between the side
air intake ducts.

The tank is secured to the fuselage structure by means of pins 4. In the upper
portion the tank mounts two soft comnections 1 and 3 uged to attach the vent pipe
snd fuel supply pipe from tank No./.

In the lower portion the tank mounts connection 5 for attachment of the pipe
connecting tanks Eo.l amd No.2. ‘

Tank Ko.2

Fuselsge tank No.2 is located under the air intake duct between frames Bos 13
and 16 (Pig.58).

The tank is fastened to the fuselage structure by means of pins 2.

The tank has five soft connections: one connsction & located in the upper part
and used as & tank .vent, two connections 7 located in the lower part near the tank
rear wall and used to mount the pipe connscting tank Fo.2 with tenk ¥o0.3, and
two connmections 10 located in the lower part Dear the tank froat wall and used to
mount the pipe connecting tank No.2 with tank Bo.l.

The flanges with the rubber-coated metal plates of the tank are intended for
the following purposes:

SECREY
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FIG.38. TANK Ne2 : -
1 ~ tank; 2 — pis; 3 ~ branch pipe with inerisa valve, 4,7, 10— soft :mt?i.-: 5. I’ —,."I Nenge:
6.9 — flange; 8 — pemp 495A-2; 11 — ficar valve; 12 ~ emergency fwel remainder waming wait flent -
pick-ap CHIEITH. o .

. FIG.59. TANK No.}
|~ tank epper porion, 2 — pan. ¥ ~ screw; 4 - flange. 5, T
R - connecung pine: 9 — negative § .compartaene, 10 ~ pump 4954-2

. § = tanl lower portean;
~ woli connections; § T eattie.

S 11 ~ mom-seturm valves 12
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(a) flanges 9, located in the lower part of the tank at the left aide, bet-
ween frames lios 15 and 154, are used for the sttachment of the non-return valw;
attached to this valve is a special valve used to transfer the fuel from the dry
tank and wing tanks; the flanges located between frames Nos 15 and 16 serve to p.

49542 )
e :::p:“hn:o:‘ sl.’_lpoc-ted at the left-band and right-hand sldes of the tank, sn
used for the attachment of wing tanks f11ling branck pipes 3 with lnertia valws;

(¢) fiange 5, located in the upper part of the tank &t the left-hand side, i
used to mount the branch pipe for delivering the fuel from tank No.7;

() flange 13, arranged in the upper part along the tank axis, is used to
mount the branch pipe of the fuel flow line connecting tank No.Z2 with tank Fo.3.

The inertie valves installed in tne upper section oi f£illing branch pipes 3
shut off these branch pipes when flying with great pitch and large side overlosh.

Installed op the rear wall of the tank (See section A-A) 1s float valwe 11,
The float valve is designed to transfer the fuel from tanks Nos &4, S5 and 6 inte
teank No.2. ' .

In tbe lower part of the tank is installed a float pick-up of emergency fw.
remainder warning un.it' C316371.

Tank No.3

Tank No.3 (Pig.59) is located between frames Nos 16 and 20, This tank isa
service tank and consists 0f two halves: .pper half 1 and lower half 6 intercoa
od through pipes 8, one on each side.

The upper balf of the tenk occupies the space above the air intake duct s
fastened to the fuselage with pins 2 and flush screws 3.

Mounted in the upper portion of the tank is flange 4 of the filling and ves
branch pipe. In the upper and lower parts of the tank there are soft connectioms’
which serve to receive and secure connecting pipes 8.

The lower part of the tank occupies the space under the air intake duct el
secured to the fuselage by means of pins.

lostallied in the lower part of the tank are: negative g compartment 9,
puzp 49542 (10), non-return wvalve 11 (with baffle 12) to which is attached a pip
running from pump 49542 of tank No.2.

The upper surface of the lower part of the tank bears soft counections. 5
comnections 7, of saaller dismeter, are designated to vent the lower portioa of @
tank, the connections of larger diameter receiving connecting pipes 8 to fill ti
lowser portion of the tank with fuel through the upper portion of the tank.

During negative g and inverted flights the lower half of the tank together©
the negative g valve (Fig.60) serves as a negative g compartment, connecting piM

;° & the purpose of venting. ' ue negative g compartment is designed as fol-
ows:

Mounted on the adapter which is secured to the plate is pump 49542; 4n Dot

flight the fuel enters the Pump through two holes made in tae body of the negeti®
valve,

Attached to the valve body inside the compartment on a lever is a .p.cmw
The other end of the lever is connected with the valve whica displaces in the L
hole.

During short inverted

fligbts or durine flights upd nditi“”
load will displace towards gh er negative g co

the air intake duct, and the valve will close thbe
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hole. The fuel will enter the pump through the upper hole which in this case 13
surrounded by fuel.

Tank No.A

Tank No.& is located between frames Nos 20-22 above the air intake duct; iug
crosa-section has the shape of a half-ring (rig.61).

The tank is installed in the fuselage where it is secured by means of pins 3
and is additionally supported with brackets which are ipstalled at the places
where the units are mounted.

Besides, the tank is supported at the places where units and assemblies are
aounted, The tsnk mounts the following units: in the upper portion - soft connec-
tion 1 to vent the tank and soft flange 2 to attach the branch pipe delivering
fuel from tank §o.7; in the lower portion - booster pusp 5 (49542) used to transfe:
fuel from the 3rd group of tanks; the pump is secured to the tank flange (See the
view along arTow A) by aid of bolts.

Planges 6 made into the tank bottom at its front wall are used to mount the
cornecting pipe. Soft connections & on the rear wall of the tank are intended to
receive branch pipes connecting tank Ro.4# with tenk No.5.

Tank ¥o.5

Tank No.S 18 located inacontainer above the engine compartment between fremm
Nos 22 and 25 (Fig.62). The tank is divided along ite line of symmetry into two
parts: right-hand part 1 and left-bhand part 6, each part of the tank being installd
in the container separately.

Bach half of the tank is secured to the fuselage by means of pins 5; fasten-
ers 4 are used to sttach both halves of the tank to the fuselage deam along the
line of syametry (See view along arrow A).

In their upper parts the tank halves are interconnected through vent pipe 2
inserted intc soft connections 3.

The tank bottom bears flanges 7 for attaching the fuel systcm connections.

Tank Mo.6

Tank No.6 1s located in the contalner sbove the engine compartment between
frames Nos 25 and 28 (Fig.63).

8iailar to tank No.5, tank No.6 consists of two halves: the right-hand apd th¢
left-hand. Each half of the tank is installed in the container separately.

Both the halves of the tank are secured to the fuselage by means of pins 5i
fasteners 4 are used to attach both the halves of the tunk to the fuselags beaa
along the line of symmetry, same as in tank Mo.S.

Both balves of the tank are vented through Pipe 2 inserted and secured in soft
connections 3. In the upper section of the left-hapi half of the tank there 1s soft
connection 7 used for sdditional filling from tank Bo.7.

In the lower wall of the tank there is flange 8 used to install the branch
pipes comnecting both halves of the tank with tank ¥o.S5.

Tank ¥o.?

Tank No.7 of ssddle type is arranged on top the aircraft; the tank outline i
@ oontinuation of the canopy outline (Fig.68).

The tank is secured to the fuselage structure by means of bolts 22, 27 is fo¥¥
places: along freme No.13 on the right— and left-hand sides by bolts 27,
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16 by bolts 22 (See section along r-T). In the tank attach
he holes for the bolts are formed by two half-ry..
of a rectangular sectiosn. This 1s made to exclude stressing of the tfnk in cas.e
of bending deformation of the fuselage. For this purpose when mountizg the tany
tLe fastening puts on fraze No.16 are tightened only till the clearance is take
b To give access to the attachment units, removable hatches l.re pro_vided, In-
stalled along the joint line of the tank and the fuselage skin is sealing rubber
shape 26, The outside skin is 1.5 wp thick, the skin of the intermal arch of the
tank being 1.2 ma thick. The load-carrying assembly of the tank includes ten
transverse disphregms 23 and two bottoms: front end rear. Mounted on the front
tank bottom are:

(s) comnnection 1 to attach the pipe connecting the left and right portions «
the tanks

(b) connection 2 to sttach the f£illing pipe of tank Ro.lg

(¢) vent pipe 3 to vent tanks Ko.l and No.2, soldered to the bottom of the

and along frems Bo.
ment units slong frame No.16 t

tank.

Mounted in the upper portion of the tank are:

(a) float valve & and & set of safety valves 5 in the tank recess closed by
a cover (not shown)., The safety valves are enclosed in a pressurized box communi-
cating with the common vent system by pipe 9;

() fairing 6 forming a cavity to which pipe 7 runs to vent and pressurize o
fuselage tanks;

(c¢) filler neck 8 (See section along B-B).

The rear wall of the tank mounts five branch pipes. Two middle branch pipes
(the left-hsnd and right-band ones) are the continuation of went pipes 7 and 9;
lower branch pipes 10 (the right-hand and left-band opes) are intended to compact
the filling pipe of tanks Ko.2, No.3, Fo.4, No.5 and Ko.6, upper branch pipe 11
conoecting the vent pipe of the 3rd tank of the rear group of tanks and the pipe
from the wing tank vent valve. The pipe with union nut 24 on the lower portion ¢!
the tank is intended to allow fuel flow from tank No.7 into tenk No.? when fillix
and consuming the fuel.

The safety valves unit installed on the tank 1s used to maintain the conster
value of excessive pressure in the wing tank compartments.

The safety valves start opening at a pressure of 0.12 to 0.2 atm. gauge.
Together withy a tnrottle of the 2 mm dia. the safety valves maintain the exoes-

8ive pressure in the wing tank compartments at 0.12 4o 0.2 atm. gauge relative
to the pressure in the fuselage tanks.

Drop_Tank

The drop tank (Pig.65) has the shape of a cylinder with tapered ends.
The tank is suspended from the

Pylon under the fuselege by means of a 369F
bomd rack shackle and may be dropped during the flight, 1f necessary.
The tank is welded of AMT material and has a stressed skin. The tank consiss
::,,::n. parte: front part 1, middle part 7 and rear part 10 butt-welded to exb

Proot part 1 of the tank is the tank tapered portion. It has three intermsl
stiffeners made of atarped sections

which are ous
. ) welded to the skin by continu

The middle portion of the tank has hermetically sealed partition 15 at ope &

and two load
- TCAITYing shapes 20, at the other, with fromt Test 4 arranged betws

Al
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Located on the aiddle siraight portion of the tank are front rest 4, regr
rest 9 and eye-bolt 6 by means of which the tank is secured to the pylon, T, ~
portion of the tank accommodates oil consumption pipe union 3, preasurisation te
nection 8 and drein neck 2 for esptying the tank By the refueling truck,

Propt rest 4 serves to hold the tank sgeinst displaceaent ipn the houggnm
and upwerd directions, reer reat 9 holds the tank from displacement in the M g
upward directions. Eye-bolt 6 keeps the tank from displacement downward, M-g@
Iying beam 21 is erranged between the front rest and the eye-bolt in the UpDer pe
of the tank. Nounted on beaa 21 is bushing 5 for the explosive charge actuated
pusher.

Bsar part 10 of the tank consists of a ¢ylindrical portion and tapered eng
with three internal stiffeners welded to the shell.

The rear end of the tank is equipped with filler neck 11, drain Plug 22 amg
four stabiliser plates 12 arranged at equal distances alopg the perimeter of thn
ead of the tank.

The tank is filled with fuel through filler neck 11 located in the upper pi

of the rear compartmunt. The front compartment of the tank is filled with fuel fy -

the rear compartsent through a branch pipe with nop-return valve 1?7 installed in
the bottom part of herwetically sealed partition 15. ’

During refusling the air leaves the upper part of the front compartment
through the filler neck along vent pipe 14 running inside the tank, The pipe ia-
Sutomatically closed by crossplece 13 as scon as the filler is closed.

In the course of fuel consumption the fuel is forced out of the drop tank 4y
the excessive preasure of the air fed from the engine compressor through pressuris
tion connection & and further along pipe 23 to the rear part of the tank, Froam th
Tear part of the tank the fuel is forced out into the frout part of the taok .
through non-return velve 17 and from there to the second fuselage tank through
gause filter 18 along the internal pipeline running inside the tank and pylem.

By-pasa pipe 16 is installed in Lhe sealed partition parallel to the branth
Pipe with the non-return valve. This pipe is intended to reduce asturation of th

fuel in the front compartment with air coming through non~return velve 17 from te

TeAr compertment after the fuel has been consumed from this compartment. Owing t
this pipe, part of the air ie directed upward for Pressurizing the front compart
ment, by-passing the pon-return valve. ' :

The pipelinas connecting the drop tank with tank No.2 is fitted with two now
Teturn valves to ensure reliable cloaing of the fuel pipe after the drop tenk is
Jettisoned.

Gauze filter 1d installed at the end of the delivery pipeline is secured to
drain plug 19 which is screwed into the tank flange. To remove the filter for cls
ing it 1is nhecessary to turn vut the drain plug together with the rilter.

Drain neck 2 on the middle part of the tank serves to eapty the tank into tM
tank of the refueling truck. In trausportation of the tank the neck is used fof
keeping the parts of the explosive Pusher wnich are ploced in a special capsule.

To svoid rarefaction in rhe tank during diving the aip supply. pipe on the pr#
is equipped with & vacuug valve which opens whes, 4 rarefaction of 0,03 38/“2 ol
created in the tank relative to the ambient aiy, v .

During the flight the tank cap

SECRETY
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ettisoning the tank the electric mechanism releases the hook of the bub
jjack %o which the tank is attached by means of an eye-bolt; then the explosive
narge actuated pusher detaches the tank from the pylon.

The correct position of the tank at the moment it is jettisomd is ensured 1,,
e guide ip the rear rest and by the stabilizers on the Tear end of the tank,

v
y Imd

* III. OXYGEXN FEZD SYSTEM FOR me s'rmmc

: _ IGNITERS . :
Wiring and Scrhematic Digfm

X

mo epsure reliability of engine restarting in tlight. eapecially at high ‘alti~
mes, use is zxie of an gutoratic cxygen feed system serving to supp]; oxygen to
‘he startipg ipriters of ize zain combustion chambers. The oxygeh feed system )
Fig.50) is en innependent system which 18 not connected with the oxygen sygtg- of
e pilot. The system consisis of tte following components: :
i (1) two-litre oxygen bottle 6 n.n.stalled in tbe wing in front of the main ben
(B the vicinity of rid l;

(2) oxrgen reducer 11, t:ype 2130A, installed op the L.H. side of the fnsolnso )
. ear Iranes Kos 16 and 17 in the wheel well on the wall of the conta.tner !or tank S
’o .3 . S

(3) electropuneumatic valve 5, type 67‘4-400 used to feed oxygen to the engj.ne.~ .
jhis valve is installed in the L.H. wheel weli on frame No. .20;
. (¢) aircraft cbarging connection 8, type 11180, and lngh-preasun gauge 7. :
\Tre LE-12), installeéd op the L.H. wing, in the vicinity of ribs 2 in the L.G. well
pressure gauge ME-12M is designated to check the.pressure in the bottle 'hen the

- ,atter is being charged): :

(5) oxyger valve 2 used to feed oxygen Iro- the bottle into thve gvstem; -

(6) low-pressure gauge 1, type ME-16, intended to cbeck the pressure of. ovgen -
,fter the reducer;

: (7) electric control system of oxygen supply to the engim : :

The system operates in the following way: oxygen bottle 6 is charsed through
onnection & (see the Schematic Dugram) up to 8 pressure of 130-150 atm. gauge as
becked by pressure gauge 7. : ' ’

Before taking off oxygen valve 2 opens and the oxygen enters high—pnsaun
educer 11, the oxygen pressure drops to 10“]? g atn. gauge and is fed further to
lectmpnemtic valve 5. B .

¥hen the englne is restarted in the air (awitch IN-FLIGHT RESTARTING 4is in the
M position), the current is automatically supplied to.the electrozagnet windings
* electropneumatic valve 5, causes the valve to open apd permits flow of the oxy-
,6B To the starting igniters through pon-return valve 3 installed .on the engine.

’t this morent gasoline is fed to the starting device 'hich makes the restu-ti.ng
I the engime in the air more relisble. -

¥hen the engine is started on the ground by pressing button E!"'INE s'rmm
SAINCE LBITATENA), no current is supplied to the temmnls of the electropn.untic
alve and the latter does not apen. . ' .

¥hes checking the system for leakage with the help of nitrogen electmpnemnc
ave 5 can be opened: for this purpose tumbler OIYSEN FEED TO ERGINE {KMCNOPOLHAA -
‘OLIMTHA IRUTATENA) placed on the L.H. side of the fuselage nesr frames Nos 12
@ 13, must be set in position CHECK ([POSEPKA). In this case 4o not fail to
Mitch on circuit breaker STARTING UKITS (ATPETATM 3ANVCKA).. '
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FIG66. OXYGEN FEED SYSTEM AIRANGEMFNT AND SCHEMATIC hlA(:lA.S

1 = presewre gange MK-16; 2 - ozygen valee KB-2MC; l - sov-tetura valve: & = T-prece:
$ - electropscumatic valve 694400; 6 ~ osygen bottle;

" - presswe gauge MKJI2M: 8 — cht;‘g
conpection; 9 - T-rleu. 10 ~ returs valve: 1] - cuygen reducer ZISM-
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To check the oxygen feed system on tbe ground at the end of engine running
¢ before the engine stOPS, restart it with the switch bearing the inscription
Jus

I5-FLIGET RESTARTING.
The testing sequence 18 described in the Maintepance Instructions for the

I¥-076 unit.

Oxygen Pressure Reducer

The oxygen reducer, type 21304 (Pig.67), is designated to reduce the pressure
of cxygen fed to the reducer at a pressure of 150 - 25 atm. gauge to 10 :g.s atm.
gauge at the reducer outlet and to maintain this pressure at a constant value.

The reducer is of & single-stage reverse-action type. Reducer dbody 2 has three
cbapbers: high-pressure chamber A, working pressure chamber B and safety valve
cpagber C. Pressed into the reducer body is reducing valve seat 7 and safety valve
sest 17. :

Ball 6 is pressed to seat 7 through valve 5 by means of spring 4. Spring & is
pressed from top through plate 3 by plug 1 screwed into the reducer body.

Tappet 9 is pressed to ball 6 from below by sylphon 11. The sylphon is welded
‘to bushing 10 and flange 13 which is bolted to the body. Inserted into sylphon 11
is spring 12 pressed bY plug 14.

- Chamber C accommodates safety valve 20 coneisting of ball 18, seat 17, smaller
_sylphon 19, and springs 21 and 16. Eyes 15 and 22 serve for sttachment of the redu-
cer on the aircraft.

. The reducer operates as follows: during operation the oxygen pressure at the
.reducer inlet is 150 — 25 atm. gauge and at the reducer outlet it is maintained
witnin 10:?‘5 atm. gauge. At the moment oxygen consumption begins, the pressure in
schamber B drops. Sylphon 11 is expanded by spring 12 and forces ball 6 sway from
seat 7. The oxysen paéses through the annular slot formed between the ball and the
seat. Spring 4 as well as the pressure of the oxygen on the top of sylphon 11 and
the pressure of spring 12 on the bottom of the sylphon bring ball 6 into a state

of equilibrium ensuring a constant pressure of the oxygen at the outlet, while the
(Pressure at the inlet changes from 150 to 25 atm. gauge. '

In case the pressure at the outlet of the reducer exceeds the permissible value
of 2% ata. gauge, sylphon 19 contracts, spring 16 presses ball 18, and a passage is
formed between the ball and seat 17 through which the oxygen is released into the
atmosphere. As the pressure drops down to 12 atm. gsuge again, sylphon 19 is
°:I:med by spring 21 and presses ball 18 to seat 17, thus closing the paseage for
the oxygen.

The axygen pressure reducer requires no aljustment during service.

Oxygen Valve KB-2MC

The purpose of the oxygen valve (Fig.68) is to discomnect the oxygen bottle
fros the oxygen system.

The valve is opemed before taking off and is closed after landing. This pre-
vents leakage of oxygen through the reducer &and through those places of the system
viich may be leaky.

Inserted into valve body 1 is valve 8 with spring 9. The valve 1s pressed to the
éeat of the body from top by segment 3 through membrane 2. The cegment is inserted
tmo ®rindle 5. The velve is closed when it is in this position. The valve is opened
¥ tuming handwheel 6 until it rests against plug &.
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FI1G57. OXYGEN REDUCFR 21304 - :
L — plag; 2 ~ body; 3 — plate; 4 — spring. 5 = valve: & ~ bali-" ~ seat; § ~ conmecUon; § — OF
. PEG 10 - bushiag; I} — sviphen: 12 — sprisg; 13 — flange: 14 — plug: 15 — eyel 16 — spisgi’ .
17 « sefeey valve set; I8 — ball. 19 ~ sylphon. 20 ~ safery valve: 2] — spuemg; 22 —€ve . .~
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FIG.68. OXYGEN VALVE KB-2MC
1 — body; 2 — membeane; 3 ~ segment;
4 = plag; S ~ spiadle; 6 = handwheel;
7 ~ nut; 8 ~ valve; 9 ~ spring.
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IV, ERGINE CONTROL SYSTEM

Prugine control (Pig.69) is accomplisbed with the belp of the engine contry)
lever on the throttle control. The throttle cqntrol ies arranged on the I, H.
8
console inside the cockpit at frame No.8, o
The engine control lever is connected with the control mechanism lever on .
the NYPT-18 coatrol panel of the engine by means of rigid rods and bcu-cnm

installed at fremes Kos 11-22. ) : .
Besides the bell-cranks, the engine control system employs supports which g

instelled at frames Nos 15 and 17. ) . L
The engine controls are passed through the cockpit walls wit.:h the 8id of s
sealing unit located at freme No.ll at the battom (Pig.?0). A
Engine control rod 1 is pressure-sealed with the help of bushing 2 end eeqi- .
ing boot 3. The latter is secured to bushing 2 by meens of wire band 10. The othe - .
end of the esaling boot is attached to comnection 9 by means of collar 8, Connec-
tion % 16 in its “arn rigidly connected to frame No.ll. .
Bushing [ has an snnular slot packed with grease UMATUM-221 and coversd m
LoD with a collar protecting the scaling surface from dirt, dust and moisture.
Bushing 2 is aupported by a kinged appliance consisting of bracket 4 riveted
to tbe cockpit floor, snackle 5, clampe 6 and 7 which make a hinge connection bet- )
ween bushing 2 end bracket 4. Due to this design rod 1 may assume an inclined poe-
tion when it moves in the vertical plans. - - : : o
The throttle control (Pig.71) comprises a brecket, engine control hvu;, ol
ing knodb and other attachment parts. . e
Mounted on the bracket are: CUT-OFF (CTON) and iDLING (MANHR ra3) posfitien’ _
retainer and stops of rating MAXIMUM (MAKCMMAT), MINIMUM APTERBURNING (aE-
NATBHNA ®UPCAX) end PULL APTSRBURNING (NOJHME @OPCAX). _ . '
On the control lover are arranged the retainer for positions MAXTMUN, MIENDEN
AFTERBURNING and FULL AFTERBURNING and also stop IDLING RATING and CUP-OPP.
The body of the engine control lever Bounts the air breke microswitch slide
snd the redio set switch button. ; - . .
¥hen the holding knob is turned clockwise, the travel of the engine coptrol -
lever becomes more difficul:. This allows the pilot to free his left band fros te
lever at steady engine ratings. C ' [
Positions CUP-OFF and IDLING sre fixed by the retainer secured on the
throttle control bracket and by the stop on the engine control levsr. . - -
¥hezn the CUT-OFF position retainer is pressed, the control usy be resoved fr¢ - -
the CUT-OFF atop and muifted to position IDLING end vice versa. ‘
Positions MAXTMUM,MINTMUNM AFTEKBURNYNG and FULL AFTEHBURNING are fixed by s

centrol bdracikst.

Fosition MAXINUM 1s fixed by the feleased retainer wh
lever 1s pushed forward, whereas the MINIM
sugine control ;ch-r is pushed backward

an the engins gontrel
UM APTERBURN ING poeition is fixed whea ¥

The P1142-300 engine installed on the aircrart 18 fitted with s rod contrel
fyuten for the augmented ratings within the range from the MININUM AFTEKBURNIK

position of the engine control lever to the FULL AFTERBURNING position. Por this
Purpose the engine 1, °Quipped with a follow-up eystem, type fn'cy-u. for f1aps
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_ 8~ collar; 9 - wesling connection: 10 = wire boad. .

: F1G.70, PRESSURE SEALING UNIT : . ‘
1 = ongise contrel rod; 2 — bushing; 3 = sealiag boes: ¢ - bracker; § < shachie; § « clamp; 7 = clamp;
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ARRANGEMENT OF THROTTLE CONTROL STOPS

MAXIMUM STOP
ONIMUR
AFTERBURNNG
sroe

FULL AFTERBURNING STOP

¥3G.71. THROTTLE CONTROL

1 - reminer of CUTOFF aad IDLING -w‘;)-l?l.ﬂﬁm;!l-m’-.._ »

4 - light; § — engine contrel lever handle; 6 — radie oat unacmitser burten; --hht-‘

air beake microswisch KB-9; 8 - secniner of MAXIUM, u.uuu- APFTEABURNING
FULL AFTERBURNING stape; 9 — tightoning bandwhorl
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coptrol (the description of the design and principle of operation of the 3rCy.y
s;sten are given in the Description of the engine).

In case the 3FCY-1A eystem fails, provision 18 made for emergency control ¢
the jet nostzle flsps.

J'l'rm jet noszle flaps emergency control systea i8 oneasfd by cutting in the
switch with the inscription BOZZLE EMERGENCY CONTROL ( ABAPMMHOE YIPABJIEAEE cm..’

With the throttle control lever in the augmented rating range, the noz:ile
flaps close when switch NOZZLE EMERGENCY CONTROL 18 ewitched on. When the
engine control lever is placed within the range from the 1d11n5. rating to

na= 66’2 %€ of the high-pressure rotor, the flaps take a fully open poaition (n.,
dia. --61»75 - 10 sm). As the engine control lever is being shifted toward 75° (54

the dial of panel [YPT-12, the flaps move to take a fully clesed position (flap -

dia. = 530 sm). The minimum sugmented rating is switched on at 73 « 768%s 1a-
cated by the dial of panel MVPT-1¢ (flap dia. = 610 mm). The augmented rating is
controlled within the renge of from 78 to 108°;in this case the flaps will tam e
intermediste position. When the lever is set at stop FULL AFTERBURN. (108 to 112%
the dial of panel MYPT-14), the flaps will take a fully open position (rig.72).

To chsck the engine operation the following instruments are nade use of:

1. Two generstors AT3-1 of the engine tachometer: one generator of L.P. rote
r.p.m. is arranged at frame Eo.22 to the right,below, whereas the other generterc
the H.P. rotor r.p.a. is located to the left between frames Nos 25 and 26,

The UTO-2 engine tachometer indicator 1s arranged on the instrument board ia
the cockpit, .

2. 4 set of TBI'-190 thermocouples for measuring the gas temperature after th
turbine.

3. A set of IMN-8T electric pressure gauges for measuring 2il pressure at tw
engine inlet.

The pick-up of the pressure gauge is mounted on the engine to the right ia

the vicinity of frames Nos 23-24, wnereas the indicator 1s located on the inatre-
ment board in the cockpit.

V. FIRE-FIGHTING EQUIPMENT
The fire-fighting equipment is designed to detect and extinguish fire in the
engine compartasnt,

The fire-fighting equipment system is shown in Mg.75.
It comprises the following unitss
(a) ifon fire detector NC-2MC}

(v) 2-11t. cylinder 6, type 20C-2M-1C, with squib 12 instelled in the discha®
bonnet.

The cylinder is located on frame ¥o.20 in the right wheel well;

(e)

steel discharge ring 8 with orifices, 1.7 mm dis., installed op frame bo.Z
()

fighting equipmsent into action.

The fire detector sensitive unit is a metal heat-resistant tube 7 installed ®
special ceramic insulators.

There are two such detectors in the systea. They are installed symmetrically®
the engine om top and bottom relative to the engine reference line at frames Fed o

The NC-2MC fire detector operating principle is based on the flame capsbili¥
to conduct electric current. This property can be explained by icoisation wbieb w
Place simultaneously with the chemical reaction at flame outbresk. That is Why S

fire detector operates only in case of flame formation and does not respond %o 8
»ere rise of ambient air temperature,
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NORMAL SWITCHING OF ENGINE OPERATING DUTIES
= T T EMERGENCY SWITCHING OF ENGINE OPERATING DUTIES

FI1G.72. CHART OF ENGINE OPEBRATING m . .

1 - begianimg of engine starting: 2 — IDLING: 3, 4 — closing of flspe with eagine eﬂd‘ Icvec_ " W. -l-vd. :

, 5 = MAXINUM switching; § — operation of 7IK cem; 6 - MINIMUN AFTERBURNING ewisching: 7 l m )
AFTERBURNING; 8 — 9 — controlled sugmenced rating; 9 — 10 ~ FULL AFTERBURNING. .

" ACCORDING TO NYPT-19 DIAL .
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If flame occurs in the space between detector 7 and the engine structure, tkis
air space becomes electro-conductive and closes the circuit of amplifier 5, the air
space forming part of the circuit.

Electronic amplifier 5 is included into the eystem to intensify the current
sonducted through the air ionized space, &s the latter is highly resistive to the
current in the circuit.

The transformer primary winding of the amplifier is fed by a 115 V, 400 c.p.s.
1.C. from NO-7504 (N0-1500 BT-3H) inverter.

The asplifier grid leads are connected to fire detector sensitive units 7.

If flame sprears in the space of the sensitive units,the anode current is increased
to such a value at which the relay operates and feeds current to warning lamp 1
‘bearing inscription the FIRE - NIOKAP) from the aircraft mains. The current is sup-
;lied through circuit breaker 3 (inscribed FIRE~FIGET. EJUIP. SHUT-OFF COCK - DOZ.
JEQPY1. MEPEXPHB, KPAH) which should be cut in before flight.

Fed from the same circuit is fuel shut—-off cock 11, which becomes closed by
lepressing button 9 (for details see the fuel system description in Chapter 1II).

As is evident from the above-mentioned, the HC-2MC fire detector serves only
to give warning signals. .

Upon reception of the FIRE (NOXAP) signal, the pilot should press button
shich bears the FIRE-EXTINGUISHER (OTHETYURTEME) inscription and is located on the
left-hand console.

With the button pressed, squib 5 placed in the discharge bconet of cylinder 12
sxplodes (Fig.74). Gases, resultant from the squib burning, enter the space under
’iston 4 which by means of its rod turns lever 6 fitted on semi~circular axle 7.

The free end of lever 3 bears against seai-circular axle 7 so that when the
latter is being turned, lever 3 begins to rotate and valve 2, which is always under
the action of spring 8, opens and passes the fire-fighting liquid into discharge
rings & (See Fig.73), whence it is discharged through orifices into the space bet-
¥een the engine and fuselage.

Installed on the discharge bonnet are a pressure gauge rated for 250 atm. gauge
md 8 gafety device. In case of pressure increase in the cylinder above 200 +2C atm.
tauge, the safety device diaphragm is broken and excessive gas mixture is released
Into the atmosphere. The operating pressure of the cylinder fire—extinguishing
pixture ig 75 +5 atm. gauge at & temperature of +15°C. The table below presents
ressure in the cylinder versus temperature variations:

t, % =5 | -35 ] -25 1 <15 | =5 | 0 | +5 | +15 [+25 [+35] +s5
P,
xg/ca® 35 40 45 5o | 55 |60 65 | 70 80 90 | 100

The cylinder and the piping of the fire—fighting system are painted red.

As was stated above, when the FIRE warning lamp flashes and the fire-fighting
*quipment is brought into action, the pilot should cut off the engine fuel supply
Pllelins by depressing SHUT-OFF COCK (IOKAPHMA KPAH) button 9 covered with a cap
(Pig.73). With the button being preseed for 3 — 4 sec., electro-pneumatic valve 10
Jperates and supplies air from the aircraft air systes into the sbut—off cock cylin-

ler, thus Stopping fuel supply into the engine.
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Chapter IV
TAFT-CPP ANI LANDIKG RQUIFIENT

P

The take-of? and landing equipzent of the aircraft includes the iricycle
retractable landing gear, wing flaps, three air brakes and a drag chute.

Zbe lending zear consists of obe nose and two main struts enabling the
aireraft to move on the ground when taking off ani landing down.

The flaps of floating type are controlled from the hydraulilc systexz; they
are instalied on the wing outer surfaces and intended to facilitate taking of?f
and landing. The flap deflection angle is 25°%, The fiaps are equirped witha
eleoctriosl position indicating system. Por & detalled descriptior of the 2laps
see Chapter II of this dook.

The air brakes are operated by the hydraulio system; two froai air brakes
and obe rear brake are arranged at the fuselage bottom and serve to izprove the
aireraft manoceuvrabllity im flight and to reduce speed at larding. The deflectim
angle of the front sir brakes js 25° and that of the rear air brake is 4%, P
8 detailed description of the air drakes see Chapter II of this book.

The drag chute 1s located ip the fuselage tail section; it is desiraated &
sharten the landing roll. The érag chute is released wher the aain wheel.s touct
the ground.

1. LANDING GRAR

1. Gepersl

The landing gear cousists of one nose and two msailnp struts (rig.7%).
The nose strut is mounted in the nose section of the fuselage and retrasts
forward into the fuselage.

The wing-mounted main struts retract into the wing while their wheels
rotating through approx. 87° 1o relation to the struts, retract into the Luselsdt
All the 1.G. struts are fitted with the hydro-nitrogen shock-abasorber.

The nose strut is equipped with wheel IT-38, its tyre dimensions belng

500xz180. The main struts are fitted with wheels K792, their tyre dimensions
being 800x200.

411 the L.G. struts are extended and Tetracted by the hydranlic systes,

the 1.G. air syste= providing their extension in case of emergency. The L.G-
nose strut can be extenied on ezergendy by means of a gable.

In the extended peosition tie rome strut is retained by a hydrauli: cylimie
vith & hydrolock and & mechanicsl dowp-1ook, while the maip struts are kept ¥
¢ylinders. The latter oyiinders have an immer ring lock and a hydrol~ck lockimM
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the hydrsulilo airture in
position all struts are retained b¥ peohanical np—locka.

The landing gear has the following basilc characteristics:

Maip evrute - - - Hose strgt
g,..'; 2787 220 m ‘ - B
1.G. base - o S 4N0s0m
Type and dmuiou ) £r-92 . Sﬂoc-,:w -
of wheels - 800x200B A R Jomee :
Air pressure in tyres .7.§ * 9-5 xg/om ) - T .5 Xg/u
Pull travel of wheel ’ : - S . - ;
along strut axis - ) 275 wm . : o 261.5 mm aluy
B : . . vertioal lm
‘h‘nol of shook .b-orbor T 275 ma o SR 86 -
Amount of AMT-10 liquid . ) 3 . o 3
ip shook absorber - . . 2k00 o= : : 7 650 om .
Initisl pressure of . - . 2 . - - .
nitrogen in sbook absorber 24 +1 kg/om™ . . 37 +1 kg/o

2. u.._zm.mz
O assediyl |
The 1.G. pose ut:mt is arranged along the airoraft axis of symmetry. It :
retracts forward in the direotion of flight ipto the fuselage well located Wa
frames Nos 2 and 7s. After the strut has retracted, the we11 doora are cloﬂ*
mechanism aotusted by the strut.
The L.G. nose strut assembly (Pig. 76) ipcludes: L. G. ‘nose strut 1.

the oylinder in the down position- In the rltﬂem .

Fpproved For Release 2003/08/07 : CIA-RDP78-03066R000100100001-8 25X1

actuating hydraulio oylinder 2, 1limit switoh 3 indicsting the strut down pu:*' '

strut down support A, oontrol 5 for uxlependent emergency strut extepsiacs, UE
switoh 6 indicating the strut up positiom, up-lock 7, dazmper 8, wheel O, sed
nical indicator 10 of the nose strut position, doors sotuating mhnill 1,
nose strut well doors 12 and lamp 1) indicating the strut down position,

Construction

The nose strut (N.s 77) comprises the following parts: hydxo—hitm" “‘

absarder, wheel IT-38 with two-chamber air brake, piston-iype daxper, wheel
peutral position oam mechanism used during nose strut retraction, piﬁ pachasis
for fixing up and down poaitlon- of tha nose strut and s oable ‘to ground ﬁ'
airoraft at parking.

The nose strut is comsidered to be & hm-levor type ctrut.

The losd-oarTying assembly o! the nose strut is made of utorill Som -

beat-treated up to 170 210 ka/- hardness S )

The nose strut is composed of the following main load-oarx'yin; P“""’
sleeve 1, shock abasorber rod 3 and wheel fork &

Sleeve 1 is welded of upper and lower parts. Tmiuppor pu't of the sle™

1
:s: b“:!;“ fitted with an arm. The nose strut-to-fuselage attachnent axls
passes through the bushing. Wounted in the arm is pin 15 fizing the up & e

positions of the strut. The arm resting against the front support o» Irane wo! -

takes bend
“S.mt.thu& loads at landing, while pin 15, looated imside the arm 3""”'
¢ rear support on frame lo 6, takes neptive loads.
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T WMENSION 1R,E 41
CIRRESPONDS TO NORMAL
F.{LLING CF CavPER
WiTH FLLID A0
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FIG.™", 1.6 NOSE STRUT
T — opper sleeve. 2 — damper: 3 - rod. 4 — tork: «

— wheel KT-3R: ¢ = ground cable: = - inertis pick-wp
VA2 YN g o brake connection; 9 - rod: 10— lower attachment fitting with swivwel rouphnlz_
}1 — strut down position cuser lamp, 12 - lubricant fitung. 13 _ bole connecting link with actusting

cviinder. 14 - yerur acrusting evisnder: | ¢ fixing pin: Jn - spring: 17 — shock absorber charging com-
pecoon. 1K - bolt connecuny link with fizing po: 19 — link: 20 - return stroke valve: 21 - shock

sbeorher plonger, 37 - balls 16 pieces srmanged circumferentially o; 23 —~ upper bearing 1TRG-1125;
24 - lower heaning 11hEn] )24

2% ~ rod-mounted cam, 24 . companion cam on sleeve: 27 — rod lock
screw. 2R ~ rod lock guide, 29 _ chamber charging connection; 30 .
32 ~ beli~crank. 13 _ collar; 34 -

lubricant firang: 31 ~ bolt;
link.
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The pin iB comneoted with the rod of hydraulie oylinder 14. During retraso-
tion or extemsion of the strut the rod first disengages tbe pin from the cor-
respond 108 support and then turns the strut. The upper part of the sleeve dears
two conpections: larger one 17 for the charging valve and the saaller one for
checking the level of mixture in the shock absorber.

ebe lower part of the sleeve is a cylinder carrying swivel ooupling 10 can-
pected to the wheel fork. The eleeve mounts stops limiting turning of the ooupl-
1ng within 47° =1° in both directions.

kounted on the sleeve 1s a bracket on which damper 2 is fastened by two bolts.
The damper 18 connected to the coupling by & non-linear transmission meohanisa
consisting of collar 33, link 34 and bell-crank 32.

The inner oavity of the sleeve accommodates the shock absorber.

Shock absorber rod 3 oconsists of two parts interconneoted by & meochanical
ball lock. The shock absorber paocking and a guide bearing are mounted on the
upper part of the rod, while its lower part carries shaped cam 25 of the mecheanisa
for turning the wheel to its neutral positiom.

Companion sheped cam 26 fixed on the sleeve lower part acts as & seoond
support of the rod.

The shaped cams are arranged so that when the Tod is fully released, the
wheel assumee the neutral position.

When the shook absorber is compressed, the cams disengage, thus allowing
free rotation of the rod. At the end of the rod there is a lug passing the axle
for fixing the wheel fork. .

Theel fork 4 is a lever which rotates with respeot to the attachment axle
when the shook absorber is being compressed. Ope arm of the wheel fork mounts
wheel 5, while the other is linked to swivel coupling 10 through rod 9.

The fork is made of two halves linked to each other by an axle which Jjoins
the fork to the rod of the shook abaorber.

While taxiing the nose wheel is turped by means of braking the wain wheels;
the nose wh- -7 rotates on self-aligning bearings 23 (IKB-1125) and 24 (LKB-1126).

Shook Absorber_

The shock sbsorber (Fig.78) is intended to absorb the work of external forces
scting on the wheel during take-off, landing and taxiing.

The shock absorber is of a hydro-nitrogen type. Its operating mediun 1is
nirture AMT-10 and nitrogen. The shook absorber full travel 1s 86:§ =, the
initial pressure in the shock absorber beimg 37 1 ks/o-z.

The shook absorber oomsists of cylinder 1 with a brake valve, piston 2 and
Packing agsembly &. .

The load-carrying sleeve of the strut aoccommodating & valve operating during
compression and return strokes is used as ¢ylinder 1. The valve oonsists of &
body, eplit epring ring 3 and a nput. '

Packing assexbly 4 of V-shaped rubber and leather oups is imstalled on the
shook absorber rod.

In the upper part of the shook absorber there are two oonneotions: larger
one 6 used to £111 the absorber with fluid snd to charge it with nitrogen and
smller one 5 used for draining excessive mixture ANT-10 when the absorber 1is
Tully oompressed after f1lling. The excessive mixture drained, the connection
1z closed by a threaded pealing plus.

SECREY
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FIG.78. DIAGRAM OF SHOCK ABSORBER OPERA TION
1 = cylinder; 2 — pistos; 3 — valve sput spring ring; 4 — packung
assembly; § — commection for drainiag excessive fluid; 6 — con-
section for filling with fluid and charging with sitropna.
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esping the absorber, valve ring 3 soted upon by the tluid pros-
Frile ooRP oinst the upper fillet of the valve body and the fluid flows
sare; 38 preSBle‘:n:i ocavities A and B through the piston hole and through the
:yke valve as shown in Fig. 78. The pressuriced nitrogen in the sbook
rerurE 870 essed additionally. At the beginning of the return stroke of
sosarber 78 oonprthe asction of the compressed nitrogen, the valve ring moves
#1uid pressure in cavity A and overlaps the clearance between:

trom cavi

tpe piston upder
downward under the

velve and the piston. In this case the Zfluld flows from cavity A into oavity E
ibe

through the joint in the valve rl.ng, the slotted grooves and the orifioe in tp_g
e oo h ‘!1 id 11”‘: -
Tue to decrease of the area of the orifioe through which the u »
tbe piston speed deoreases on its returm stroke. - . :

it landing the kipetlo energy is absorbed by the shock abmorber due to the
f1ow of f1uid through the holes in the nlve and piston and: Illo due to tho

compression of nitrogen.
The abaorbed energy ie dissipated as the.rnl .mg.

uu Psw'_

The piston-type shimny damper (Pig.79) 1s designed to dmp suntalned shimsiee -

o? the wheel arising when the airoraft taxies over the lrregu.llritlcl of the -

terrain. )
The damper is mounted on the nose strut sleeve and 1ts piston vith 8 guide

15 connected to the swivel coupling through the non-linear transmission mechanism.

The non-linear transmission mechanism provides for large piston displ.oenent at -

ezall angles of wheel defleotion. At large nnglel of deflection the neominn
provides for small piston displacenent.

Yhen the 8. ivel coupling of the nose strut is turned to the right or 1eft
along with the ‘ork and wheel, collar 8 through the non-linear transoission
mechanism actuates piston 2 enclosed in damper body 6. Pleton 2 foroing the filutd’
filled ir the bedy to flow from one chamber to the other and vice verss thro“&h
the calibrated orifice A, 1.54, mm in dis., is braked to interfere with the
vheel turning. The rapid mcvement of the piston 1s practically impossibdle and
the damper takes up side loads on the wheel gradually daaping thea. T

To allow fluid thermal expansion, a provision is made for an extension P1e°'v
%2d orifioe F is made in the piston, 0.4 mm in dia.,to conneot the right and .
left operating ohambers with the imnmer ome. Extension piece 1 provides for

er
Teplenishment of mirture in the operating chambers in oase of le&klse. The damper

obarging js ohecked by the position of extension piece rod. - mme
In case the rod goes down to a position where its red sark dillPPC

the damper, the letter must be charged up.

Fose_ Wheel KF}B_ .

r-ko [HE
ose wheel E7-38 (Fig.80) with tyre dimensions of 500x180 18 of b typ i

1t ensures the take-off roll, shortens the landing run end allew® ch:;ok:: o

e0gine performance st tbe parking ground without tbe use of hr..:::g. ¢ .
Basic Specifications of wheel KT-38 (when '9“"6 .on ‘w N

_Arereft maximm take-off weight losd -

eeeeses 1310 X8
'tP“’klng ~o.o...-of‘coooo..ﬂ-..o---.-f_'." ) .

SETRFY
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DIMENSION 18,8 1 .
CORRESPONDS TO NORMAL T3 —
FILLING OF DAMPER i,
wiTr FLUID AMIT-10 -

f— 2 3 4

WHEEL-TO-DAMPER NON-LINEAR
TRANSMISSION DIAGRAM

15 ) -

FI1G.79. DAMPER
| - exteasioe piece; 2 — piston; 3 — plug; 4 — cover; S — valve: 6 — body; = ~ shaclle: & — col-
}S — washer

lar; 9 - bell~crank: 10 = bolt. 11 = grease fituag; 12 — coupling: 13 — pun; 14 ~ gusde:
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yre ..--.o...---.-cooo 6 :0.5 kg/o-z

l\u‘emt »
Instial opersting Pro7 ... 10.5 kg/om®

Maximum pressure in brakes Vecessessvassecencees
Lipetioc energy absorbed by wheel during

one application 0f brakes .e.oececesecc®*’ e v/
Landing speed, not over ...........................:: el
ake—off speed ....... s
Weight of wheel ..................................... .
¥eight of assembled wheel fueesesessssavercscencsotes 31 kg t

inertia pick-up 12 am

vessscencsacscencs 216,000 kg-m

Wheel K7-38 consists of drum 2, two brake tubes 3,
tyre 20.

fhe dTum is 2 shaped casting of pagpnesium al
reaovable rim balves 1 to facilitate tyTe nounting,
snd two glands 15 and 9.

Ria halves 1 are interconnected by means of two linings; the tyre mounted,
the rim balves are pressed agaipst the drum fi1let and are retained from rotatix

loy. Lounted on the drum are:
two radial thrust bearing Z

by means of & key.

The outer races of the radial thrust bearings are pressed into specilally
designed hub recesaes; placed between the inner races is distance buching 24 of
ad justable length. On the outer side the bearings are covered with glands 15
and 9 protecting thex from contamination and leakage of lubricent.

Attached to the drum butt ends are bimetallic Jackets 3 which are centeret
relative to the axis by the cylindrical grooves at the drum butt ends.

A1l the brake parts are mounted on body 16. Stamped shaped cups € and the
body form a trough to accoumodate anpular rubber-fabric -tube 5 and brake shoes .

Rings 1a fix tube 5 in the middle position relative to shoes & and do mot
allow the tube to shift aside. .

Shoes 4 are of reinforced type (friction plasties is pressed together with
metal frame).

Bach cup edge has splined projections serving as guides for the shoes. The
shoes oan travel only in radial direction under the pressure of compressed 3ir
supplied to tube 5 through connection 8 and valve 7.

Return springs 13 pass through the holes in the cup splinved projections s
through the butt-end grooves in the shoes.
brn:‘::i:ttz ::u:;tnelp;ok-up 12 is secured to the body of ome of the wheel
the Tub body, Shaft 11 :-:_r;“l! shaft shank is & gear meshing the gear fixed oo

: es driven gear 22 which in 1ts turn meshes driving
gear 21 fized on the drum hub.

The gear drive between the drum hudb and
fck-up i
gland 23. P p is protected from dirt by
At braking the compressed air is supplied to the brakes through the pipelizt

Joined to comnections 8. Under the
. pressure of compressed air brake shoes & g
against jacket 3 and brake the wheel. ’

the J::tt:;dpx;::\:r:hil being released, the return springs pull the shoes oo

fhe jsoket wnd press thzm':o ;he tube. When the wheel is rotating, the pick=¥P

L, Comneated ™ eel through the gear drive ia also rotating. ¥hen th
e okidding, the pick-up sends a pulse to the electroﬂ@"‘“

valve of the brake s
ystem, whioch releases t “
of 1 ook
enabling the wheel to gain speed. = pressure fron B -
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Thus, mdependently of the pilot the pressure in the brakes varies withim

the paxisum pu-niaaible value without causing any wheel skid.

L]
Down-looks

foen extended, the nose strut is fized by meohanical and hydrasulio looks - ’
(?ig.81). The sechanical lock is arranged om the rigidity papel under the oookplt
fl00r st frame No.6 and the hydraulic lock is secured in the nose gtrut well.

mhe mechanical lock is & rest designed to recelve the fixing pin socommodsted
iz the strut arm. Op approaching the rest the fixing pin enters the strut ars.
in the full down position of the strut the fixing pin acted upom by the spring
engages the rest and hinders the reverse travel of the strut. . )

During L.G. retraction the hydraulie cylinder rod drowns the fixing pin and
disengages it from the rest after which the strut freely retrascts. ' )

The hydrsulic lock operates in case the mechanical lock fails (for the .
desoription of the hydraulio lock operation see Chapter V of the present book).:

Opzleck

The nose strut mechanical up-lock is installed in the lower part of frame
No.7a (P3g.82). _ , L

The up-lock consists of support lever 4, cam 2 and lever 1 fized on one
axle, 1icit swiich 5, springs and welded hraoket 6 secured to the frame by bolts.

During retraction the up-lock fixing pin located in the nose strut ara ' .
approackes support lever 4, slides along jta inclined surfsce and passes it. At -
this moment the pin acted upon by the spring moves under support lever & whioh '
hinders the reverse iravel of the strut. Purtber retraction is limited by the
oylinder (the piston rests against the glan? cover). Io this case the warning
lever is pressed away from the limit exitck rod by the pin projeoting from the
nose strut arm, causing the red warning lac~ to burn. . ) .

During L.G. extension the fixing pin is foroed by the hydraulic cylinder rod
to sink down and go from under the up-look support lever. Cam 2 retains the -
support lever from rotatiom, the up-lock parts being immovable. ' .

Then the pose strut is beiny extended independently on emergency by oable 8,
lever 1 turns together with cam 2 and releases the support lever which turms, '
under the strut weight and the s-rut goes out of the well. In this case the
f1xing pin does mot go imto the sirut arm. ~ _

During strut extension lever 7 is Teleased and upder the action of the spring
turns and presses on the 1imit switch Tod. At this moment the strut retraction
varoing laap goes out. ' : ’ :

trut_Doors_

Bose_S

The nose strut doors (Pig.83) close tbe well in the fuselage when the 83iTut’

is retracted. They comsist of two syumetrical parts; each of the parts is h}xxged to

two brackets and has & mechanism for actuating the doors.
The actuating mechanism of each door includes rod &,
@otuating arm 2. The actusting arms are jnterconnected through pipe 7.

During pose strut retraction the wheel fork presses pipe 7 and the doors are

¢losed thro 9 . .
ugh rods 4 and 3 and cranks 9.
During nose strut extension the wheel fork moves off the pipe and the rods.

with the crank, acted upon by springs 1, opes the doors:

universal roi} 3 and

[+
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L.G. EMER“NCV
EXTENSION
EXTENSION ===

PEMMSSIBLE
CLEARANCE O -
TO 0. MM; wEN
~ THIS CLEARANCE
1S TAKEN UP
MINIMUM CONTACY.
NG SURFACE
COMPRISES g0,

: . OF ALL BEARING

CYLINDER OPERATION

DIAGRAM OF DOWN-LOCK OPENAG
DIAGRAM

FIG.81. novn-Loas

1~ m...ucq\-derz bydraslic lock; 3 — pin of aoec sirut arm; ¢ = huunn s—mrm(b sap~ -
portiag nag: 7 ~ link; § — -ou.n-u-, -wu.
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LG, NOSE STRUT _
NOSE 51 RUT EXTENSION RY
HYDRAULKC SYSTE N
Uk ¥MERGENCY EXTENSION BY
A1k SYSTEM (LOCK CLOSED,
NOSE STRUT FIXING PIN .
SUINK. LIMIT SWITCH HAS
OPENED WARNING CIRCUIT)

NOSE STRUT INDEPENDENT EXTENSION L‘
BY INDEPENDENT EXTENSION HANDLE .
{LOCK OPENED. NOSE STRUT NXING PIN
NOT SUNK, LIMIT SWITLH HAS OPENED -
WARNING CIRCUIT). ’

1C. NOSE SIRUT

FIG. 82 - UPLOCK =~ n

1 - lever: 2 - cam; 3 - springs; 4 - support lever; 5 - hmit

switch BK-2-140P; 6 - bracket; 7 - warning system lever;
8 - cable from independent extension handle

SECREY - -~ -
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FRNO.4A
~
~N

L L\\/ G|

i
:
2
oF

/ s
RIGHT NALF OF WEL'.

DOORS OR MIRROR ViEW
OF LEFT MALF OF
WELL DOORS

FIGB3. NOSE STRUT ELL DOORS

1 - syriag; 2 -~ scomting arm; § - salversal rod; 4 ~ red; 3 — well doer; 6 ~ beacket (asteniag rod to deer; 7 ~ pipe;
8~ fovk; 9 - limk;

1
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Hoge_Strut_Betraction and Extension

The noée gtrut is retracted and extended in the following way:

When the landing gear control is shifted to the UP (YFPAHO) positionm,
electromagnetio valve TA-142/1 oonneocts the L.5. retraoction line with the pres-
sure line and the 1.G. extension line with the vent line, The hydraulloc mixture
reaohes the .bydraulio look, opens it and then enters the L.G. actuating cylinder,
the ocavity for the retractiom.

While moving, the hydraulio oylinder rod first dlsengages the fixing pim im
the strut arm from the rest and then turns the strut in the retraoted position.

it the moment the strut has almost reiracted, the fixing pin slides along
the inolined surfaoe of the look set on frame No.74, 8inks inside the sirut arm,
leaves the look surfaoce and fixes the up position of the strut. At the same moment
the well doors elose.

When the landing gear control is shifted to the DOWN (BWIIYIREHO) position, the
valve connects the 1L.G. extension line with the pressure line and the L.G. retrao-
tion lipe with the vent line. The mixture is pressed 1inio the hydraulio oylinder
to retract the strut and begins removing the rod.

The pin is drawn into the atrut arm and comes out of engagement with the
up-look support lever after which the strut starts extending. Simultaneously the
vell doors start opening. Aoted upon by the spring, the rod takes the initial
position.

When the strut assumes the vertical positionm, the fixing pin slides over
the inolined surface of the rear rer”  nstalled under the cookpit floor, sinks
into the strut arm and, by-passing i:+ rear Tres:, takes the initial pusition under
the aotion of the epring. After this iie nose atrut is fixed in the down positionm.

Nose Strut Emergenoy Extensicn. The emergeucy extension 0?2 the nose strut 1is
performed together with the 1.G. wain siruis by the air system.

The L.G. handwheel cock 18 set in positicn DOWN and the L.G. emergeucy
extension cock is opened. l

The air enters the hydraulio oylinder, rem>ves the rod which dicengagea the
firing pin from the up-lock support lever and the etrut 18 extended.

Fose Strut Independent Extension Systew. The nose strut independent extension
systes (Fig.84) makes i1t possible to open the up-lock by weans of & ¢able in case
of emergenoy.

Prom the up-look the cable passes into tbe oookpit where 1t terninates in &
bhandle brought out onto the lower part of the instrument board. During lndapendont
extension of the rose strut the L.G. cock is set into position R:UTGAL (SEZTPAHBHO’
and the handle 1g pulled backward.

¥hen pulling the handle the up-look opens and the strut leaves ihe fusclage
by gravity und then is extended to its full lemgth by the ram &iT-

The independent emergency extension of the strut ig resurted to on
the strut fails to extend for some reasom or other or im O83€ of emergenoy landing

¥ith the main struts retracted.

ly when

Warning Sysiem_
The pose strut 1s equipped with mechanioal and light
indioate the up and down positions of the strut (r1g.8%). - N or vart of
The mechanioal indicator is essentislly & pin arranged 1o ehui:f s:rut by
the fuselage at frame No.6 on the lefi-hand side and conneoted wit

warning systeas wntloh
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n the pin jute ‘out S0 @ OVET the sxin, aoted ape;
the cmble is wound on the strut sleew k. :
strut retraotion the pin sets flush wiy

a cable. During strut ‘extensio
by the springs. During strut retraction
the pin is drewn into the fuselage. On

the skin. _ '
The up and down positions of the L.G. nose strut are indicated by the gy

and red lamps whioh light up om warning panel [MC-2. Panel MMC-2 18 installye’
ip the pilot's cookpit on the left-hand stationary part of the instrument boary,
the lamps are switohed on and o2f by means of limit switches installed 1n the
fuselage recess on frame No.6 at the left-hand a_ide, to indicate the down poss.
tion of the strut,and on the nose gtrut suspension lock, to indicate the up
position of the strut. ’ '

When the nose strut is extended,
presses one lever of the bell orank. The o

position 1imis switch rod and a green lamp lights up on warniag panel IMiC-2
traction of the nose strut

the pin projecting from the strut ars
ther lever moves &way from the down

signalling the extension of the strut. During the re
the bell ormi, acted upon by the spring, presseé the rad of the 1limit switch m
the grecn lamp goes out. ) T . - . ’

In the up position of the nose gtrut the warning lever arranged on the nom
strut suspension look 18 pressed sway from the limit switch by the pin projectiy -
from the strut arm., In this case the red lamp burns. During extension the warniy
lever gets released and, scted upon by the spring, preeses the limit switoch rod;
and the red lamp goes out. : T ' . _ . ‘

Besides,. the nose strut mounts an electric lamp 6f the external wu-nug' :
system to indiocate the strut down position; 1t 1is used to check the strut pesi- -
tion from the ground during night flights. ) ’ -

3. L.G. Meip Struts
‘Arrapgement .

The L.G. main struts (Pig.86), when retraoted, are ax"i'ahged ‘under the wing. -

During retrsotion the main struts are drawn into the wing, whereas the v
wheels turn relative to the struts by approx. 87° and retraot into tbe fuselage
vells looated between frames Nos 16 and 20, Each L.G. main strut is seoured w»
the wing by means of removable rotation axle 9 whioh is mounted on bearings of ‘
the front spar and the main beas. ! - : o

The strut actuating hydraulic 6y1indera serve as a load-carrying bracke Lo
taking landing loads and transmitting them to the wing structure. The hydrsuld b
oylinder is attached to the wing by load-carrying fitting srranged on the vind !
front spar and to the atrut by a swivel bolt of the brace strut. . - BN

i
P

’ , - gomstruotiom_ .

" 1?:. sain L.G. strut (Pig.87) is equippéd with: h‘ydrpniérogen sbook absor®:
ool KT-92, wheel turning mechanism, strut door, orossplece board and lasp d.

the external warning system. ) : ' -

™ : '
¢ main strut of s oantilever type inocludes the following baslc parts:
slesve, rod, axle shaft and torque arms. ‘ Cox V -

load-oarrying s of the strut ar . .
S + best~
treated up to 170 kg/on”. : ‘ e made of materisl 3CXICHA -
the ""u-‘

The sle - '
ove is the main load-carrying element imparting loads fros

to the wing struoture. It oo
. naists of the s ¢
to eaoh other. upper and lower attsohment und '

- 25X1
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FIG.97. L.G. MAIN STRUT CONSTURCTION
1 - wheel azle shafs; 2 - red; 3 —.charging valve; 4 — sleeve; § - bolt widh
h“&‘—'ﬁclm&-“-ﬂa’—mlm-‘“
bell-crask; B — saoque asme; 9 — washer; 10 — out.
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roe upper attachoent unit bas two bushlngs for the L.G., rotation axle; the
T of this attachzent unit has an outlet oonneot;on and is used as

, 4t. bottle for the alr compressed to 110-130 kg/om™.
3 2.23 1“; the lower attachment unit there is a stiffening wall which serves as
\ bot:: of the air bottle. The shock absorber plunger is secured to the other

{coer cavity

side of the wall.
fhe sleeve is an outer tube of the shook absorber. Fastenmed to the sleeve

are & pydraulic cylinder (by means of & brace bolt), & oharging conmeotion, the
Jug for towing the aircraft and for its snchoring during ground racing of the
engine, the upper crosspiece and the strut door. .

me rod consists of two parts interconnected by welding. The upper part of
the rod 15 B thick-wall tube with a bottom in the middle and with & threaded
gpper part to receive the upper bearing and the return stroke valve, The stamped
1oves part of the rod terminates in a plug and has a wheel turning mechanism.,
pastened to the lower part of the rod is the axle shaft and the lower orosspieoce
of the torque arm. The bottom of the lower part of the rod serves as a bearing
elerent to which loads are igpparted from the axle shaft at landing.

The strut rod has two supports on the sleeve: the upper and lower bearings,
tterefore the rod operates as a beam on two supports taking stresses resulting
from cozpression and bending.

~he axle shaft has a flange to secure the wheel brake and & link for attach-
ing to the rod. The axle shaft is also provided with a cantilever fork which
pounts & kinematic lock element for fixing the axle shaft in the extended and
retracted positions. i

There is & removable rest on the axle shart to transmit loads from the axle
shaft to the rod.

The torgue arms of the strut serve to impari the torque moment from the rod
to the sleeve +nd consist of the stamped upper and lower orosspleces,

The upper crosspiece is attached to the lower sleeve by & special bolt which
8180 serves ac in axle of the turning mechanism bell-crank. The upper crossplece
bas three holes to secure the door closing the wing cut-out for the strut.
ru";h: i.:e: crosspiece is joined to the rod by an axle to whioch a yoke is

olding the strut by the up-look.

Shook Absorber_

e ;:Emzclronitrogen shook absorber of the main strut (Pig.88) is of a plunger
etrores .hm&htor retarding movement of the strut during compression and return
At'l;n:: ock absorber is arranged inside the strut sleeve.
he shook 1 ng the shook absorber and the pneumatic tyre of the wheel decreases
parted to the wheel and wing, makes the shook action imorease and

det)X'e.,a
bmn..: f200thly and thus proteots the L.G. strut and the wing framework froa

The marimum

N travel of the shock absorber at compression is 275 mm. The shock

rure filled with 2400 om® of mixture AMI-10 and with nitrogen at a pres-
of 24 43 k‘/o-z.

one
hioh 1t 4, 't“ 8hook abaorber plunger 2 is provided with a ball suppert om
e other u: tached to the wall of the sleeve lower attaohment unit, while on
¢ 1t 18 provided with a bottom having an orifice through whioh the

fluyg -
-8 forg
¢d during the compression stroke of the shook absorber.
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!

“Scale T:1

DR

L TRAVFL

STy

COMPRESSICN
STROKE

RE*URN STROKE

FIG 88. SHOCK ABSORBER OPERATION DIAGRAM
1 = sleeve; 2 - plunger; 3 — wpper bearing: 4 ~ reverse braking vtalve ring;
S~ rod; & — support ring: ~ — dwnlumin ring: R ~ rubber cup: ¢ ~ leather cup;
10 ~ lover bearag; 11 ~ ovt: 12 - gland; 13 — charging comnection: 14 = put.
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me bottom has & oylindrical groove to insert an iron expansion ring. Rod 5
with its inner surface over the ring during the compresasion stroke.,

des
2 n two bronze bearings: upper 3 and lower 10. The upper

The rod is centered ©

pearing 18 t
the TiDE tO provide for fluid flow. The lower bearing is centered by its outer

diageter 0D the sleeve inner diameter and by means of nut 8 tightena the paoking -
assezbly consizting of rubber, duralumin and one leather cups.

The shock absorber operates as follows. During compression stroke the fluid
trapped in the inner space of rod 5 and limited by the bottom of plunger 2 1e
faroed through the orifices in the plunger botton and walls and through the holes
{n the rod and upper bearing 3 (in the rod at stroke h & 40 oo only) into the -
return stroke chamber formed by an assembly of V-shaped packings, a return. stroke

valve and by the walls of the sleeve and the rod. In this case the iron resilient'

ring in the return siroke valve is pressed away by the fluid from the returm
strcke valve seat and provides free flow of the fluld into the return stroke

chasber.

resilient ring presses against the seat of the returm stroke valve, lessens the
passage area for fluid flow and thun retards the movement of the strut. )
luring oompression stroke the fluid passing through the hole in the plunger
bottom and through the hole in the rod, is reta.rded too, but to & leuer degree
than during the return ltrotc. N :
Main Wheels KT-92 :

Theel XT-92 with the 800x200B tyre is equipped with a universal rim for an.
airoraft high-pressure tyre (tube and tubeless), the wizel is fitted with a disc
brake and inertis pick-up and is intended to emsure proper take=off and landing
Tuns and taxiing of the airoraft.’

Wheel KT-92 has the following basic oha.raoterlstics (when mounted on the .
slroraft): .

Lazioun aircraft’ take—of! load on th. S

vheel at standstil] - .. 3950 kg

aximm sircraft landing losd om . : ) .

1he Wheel &% BANASEA1l ...ocvsesneesnnennsacesesress 2620 K& )

IyTe pressure at rated take-of? veight ..............‘7.5,00.5 kg/en

Brake operating pressure D P LT ITTRLLLAT S 19 +2 kg’cx

Einetio energy absorbed by wheel -. i ) S A S

during ome application of brake ..,.................._590'.000 ke-z

Alreraft landing speed, not over ................'....'300 ko /hr

Alroraft take-off speed, MOt OVET ee.eseesesessooeis- 325 Mm/hT

Yheel weight (without tyre) _........................'60 +1 kg

Mroraft speed at whioh brakes are . . . :

APl it iiiiireeiieeaenarenesessaaresanees 2A5 MR/BT

The wheel (Pig 89) consists of drum 1, diso brake 2, ipertia pick"“P 1c
i tyre 28,

Prum 1 1s a shaped casting of magnesium slloy. It mounts remoyable :-1:

®8 27, two radial thrust bearings 8 and gland 9. -

Biz halves 27 are made 801id. On the drum they are held from rotation vy
e pin 23 and from sliding they are kept by two ‘secirings 8. P"“"‘ imto the

2 -

baly
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hresd-mourted on the rod and is provided with orifices arranged along -

During return stroke the rod forced by the.compressed nitrogen starts zoving -
and displaces the fluid from the return stroke chamber. At the same time tke ironm
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s radial thrust bearings B. Froz the ocutside the b,

Ld
druz hudb are outer races © . o '
- tween “n.¢ bearin .
irgs are protected witl & ciané arxd ocover. Placed be € BS i ale.

ad justable hughing. . . .
-ve whecl cobodies disc brake 2 consisting cf body 6, eylinder uz:s 3, 4

ripetsllic secet - dises 22, three metal povder dises 29, pressure disc 16, .
cigtons 1B v.th ;aciing TLIDES, twelve tubes 17 with paczig rings, three sto;
. .rs 13 and coznection 30 for

scctoTs 5y COVET b4, eight clearuce ad juster :0121:5

to the brake contreol system.
~he bimetallic disce are made of ipdividual sectors Joined to each c't.- .

—ach bimetallic sector is a *race of sheet steel __rei.

pairs on & stecl ring.
one side with syec:izl irom te sorx a friction surface. The discs can sL.ft slwy

their mxes in the guides in ile btrake body.

The three zetal powder ciscs consist of the steel fraze, blind hollow wamie
and twenty-four Eectors with metal powder ¥1-17 Dbaked to thea. The_sectors o
rivet¢? ir pairs and can shift relative to ithe tody. The metal powder discs ay-:
bimetallic discs form friotlon pairs.

The pressure disc consists of a steel disc and timetallic sectors rivete:
to it, the bimetallic sectors forming the friction surface.

The crlinder unit is cast of alucirum alloy in the chape of a disc and
comprises twelve cylinder sockets to receive tubes, The cylinder cavities are
interconnected through an annular duet located in the cylinder unit. The cylinie
urit is set on the s<raight portion of the brake oody. The three stop sectors
fcrring the locking ring keep the cylinder unit froz slippage off the body.

The piston is & hollow sleeve with a spherical bottom and a plunger mounte
inside it. The piston is inserted into the tube before the latter is screwed
irto the ocylinder body.

~he clearance adjuster oonsists of a rod, mut, return spring, clamp and £33
The clearance adjusters are looated in special recesses in the cylinder unit s
are protected with covers. The rods are attached t. the pressure disc by means
©? puis. Fitied onto the rod is a clamp adjusted to a shift force of 70 5k

TLen the pressure is fed into the cylinders, the pistons nct on the PressIt
diso which moves in the axisl direction and, overcoming resistance of the refur
eprings of the clearance ad justers, compresses the pack of ciscs. During whee.
rctation a friction moment will be created on the friction surface of the dises
and the wheel will get braked.

¥her pressure is released from the cylinders, the return esprings press
::::1i:;:;::i”ii:;f:;?;: and the wheel becomes relcased. In this case =2
adjusted within the 1imits f‘:": (which changes due to wrar) is sutomatioslly

The inertia pick-up is ;t: hto 3 07 the clearance adjisters.
the gear whick 1s secured on th.cd:-:nto the brake body. The pick-up Ee% n.'h“
exoeeds the wheel torque :omente(th h.ub- If ‘l_;he braking moment of the brast
8 pulse to the electrozmagnetic uniteo;hzzl pegins skidiing), the piok-up e
sure froz the brake Cylix:\der-. © brake systea whick re:eases 8% e

Thus, ir ¢t
the tant » AL the couwwse of braking the pressure ip the brake is kept withr
mun perxzissible value whick does rot cause any skidding effect.
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SECTION A-A
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SETTING OF VALVE WITH TUBELESS TYRE

FIG.85. ¥HEEL KT-92

* — drum. 2 — disc brake: 3 — o linder unit, 4 — cover; 18 — piston; 19 — protective ring; 20 — packing riag;
< _ siop sector: 6 — bodv: 7 — gear, B — radial-thrust beae- 21 — packing washer; 22 - bimesllic discs; 23 — nm
ng. 6 — gland, 10 — wnerua pick-up ¥ A-23-2M-13 (right) {asteming pin; 24 — half-riog; 25 — balancing plase;
a0e Y A2% 2014 qich): 11 - pack-up gear; 12 — return 26 — cover; 27 — nm; 28 ~ tvee; 29 — metal powder

~ormg; 13 - clearance adjuster, 14 — packing ring; discs: 30 -~ angle-picce.
1< - protecthive washer; 16 — pressure disc; 17 — tube;

HYDRAULIC CYLINDER ™
RETRACTED POSITION
{CONVENTIONALLY NOT SHOWN)

FIG.90. SHi LL TU RNING MECHANISM
= hinge uint of hydswuhie os Linder rod: 2 — rod: 3 ~ bell-
Crank &~ rad. S o upper crosspiece. 6 — bell-crank. T~
b - omer cronspiece § - bellecrank. 10 — vobe, 11~ hvdiae:
NC Glinder, 1 a0d 13 - hinematis Jock rods, 14 = hink.

\ .
ExTENLED PO TION 7
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¥heel Turping Lechanisd
roing the msip stTTul wheel (Pig.S0) 1s 8L asseably ¢

hapise for to
“be meo ever—type bolt £4Xing the stem o

rods and bell-oTanks linked by rod 2 with a 1

drauiic cylinder 11.
v "he uzmu- turns the wheel axle ghaft »t an sngle of approx. 87° win:

respeot to the strut during retraotion of the wbeel into tbe fuselage.

~he wheel turning mechanier oonsists of rod 2y @ parsllelogran linkage -
systea providing the turning mechanisct operation independentlyiof the Btrut sheg
absorber compression and & kinematio jock whick locks the wheel axle shaft {24
up and down positions of the wheel.

Ad justable TOd 2 im attached with its upper end to the arz of the lever-typ
bolt, while with 1ts lower end, it is attached 1o bell-crank 3 of the parallels
graa linkage systes. '

The parallelogram linkage system includes three parallel bell-crazks }, 6,
g and two Tods & and 7 which are parsllel to the crosspieces of the torque arm
forzing two parsllelograms.

he kinematic look of the turnping mechanism includes split member 13 restiy
with ite cantilever part against the 1ug of the stem and rod 12 oonnecting the
wheel fork with the split membex .

2he kinemstic pair is selected so that when the wheel axle shaft is in te
dowp or up position the axes of the split member and rod are arranged alongs
line paseing through the £plit zeabder rotation axis. The zero aro provides locty
of the axle ahaft in two extrene pos.tiozs {extended and retracted) relative tt
the split zeaber roistion azis. Pastepned to the common point cf the split gesde
and the ro¢ of the kinmematic lock iz a 1ink which shifts the kinematic lock Im
the zero pos.-icm. This link is conpected with its other end to bell~crank 9
mounted or the lower crosspicce saxle. .

28 tbe landing gear zcves up and down the hydraulic cylinder turns the
hydraulic cylinder Zfastering bolt. During rotation of the arn which ir zade
integral with the bolt the acjustable rid moves and shifts toe bell-~~ank vk
via rods A and 7 imparts mction to beli-crauk 9. The latier bell-oranx pushet
<Le link opening the kinematic lockx and shifting rod 12 and through the latw®
the sbaft axle of the wheel. '

The wheel turning mechanism is sdjusted by changing the length of the I
adjustable rod till the kinematic lock pairs axes are aligned.

In the down position the look is checked for proper closing by 8 feeler
gauge {whioh is & wire, 3 um in dimmeter).

1f the kinematic lock is closed,the gauge should go through the holes 1 i
the rod and tre¢ .ock srlit meater, ‘ ‘

zain_Strut_Hyereulie Cylinder.
Down-Locks_

The main strut hyéraulic cylinder is intended for retraction and extemi®
of the main strut. In the down pomition the hydraulic cylinéer Gerves 88 » lo
oarTying brace. Ip this position the hydraulioc cylinder kolds the strut by
©f a wechaniosl lock arranged inside the hydraulic cylinder. Mounted oD the
hydraulic oylinder is a distributing box.

The hydraulio mixture is delivered into the cylinder through tbe 615““""
box; in osse of L.G. emergency extensior it is air that is delivered ipto

qurovea For Release 2003708107 - “CUIK-RDF’78-U3UGGRUUU1001000111 -8
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cylipder. The box 1ousing encloses the hydraulio one-way down-look, an e-e_rgéne’

and 8 thermoialve.
The hydrsulic 1l>ck (its Operation is described in Chap~er V of this book)

operates in case the meohanical look fails to close.

~he emergency air valve is oconnected with the hydraulic cylinder extension
cavity and serves to supply air into the hydraulic oylinder during emergency
ertension of the landing gear.
[y The thermovalve is calibrated for the pressure of 275 kg/onz and serves
e high pressure ‘rom the closed interior of the hyd.raulio oyli.nder at

‘valve an

+15

I to releas
great temperature changes.

mhe meobaniocal lock (Pig.91) is arranged in the piston of the hydrwlie
. cylinder rod end includes split spring ring 1 and lock bushing 4 with spring 5.
inen rod 3 moves during extension and in the retracted positlon the split ring
is compressed, the lock bushing is pressed and the spring is loaded.

B When the L.G. control is set in the DOWK position, the hydraulic mi.xture u
souted through the swivel union into the distributiczg box and from there into the
exicnsion cavity of the L.G. hydraulic cylinder shift the rod with the mechanical
lock. The mechanical lock is centerec on tte tapered surface of the lock bushing.
it ihe momest the Tod reaches the oxireze extended position, split spring ring 1
comes up tc seat A, is released anc zade to enter the seat.

In this position the eplit spring ring is fixed by the lock bushing Acted
upon by tbe spring, the outer diameter of the bushing enters the inner diaaeter of
the split spring ring, thus preventing ite compression. The look is olosed, and
¢ue to the axial load during retraction the rod cannot shift as it bears agalnst
the fixed 5plit epring ring with its protrusion. ’

W7hen the L.G. control is shifted in the UP position,the bydraulio mixture
enters the hydrnulio oylinder retractionm cavity and shifts the lock bushing,
releasing the eplit spring ring. The compressed hydraullo oylj.nder shifis the rod
‘or retraction, moves the split spring ring whick gets compressed along the
tapered ercs of the groove on the body to the size of the cylinder diameter, as’
8 result, the strut is retr.cted.

Up-Lock . )

The main strute are retained in the UP positlon by the mechaniocal locke
tourted in the wing wells for the main struts. ’ ' L

Each look (Pig.92) consists of hook 2 with spring, osm 3, lever 6 and
cylinder 9 used for removing the struts from the locks and consisting of the main
{hydraulic) and emergency {sir) cylinders. -

Then the 1.G. is extended by means of the hydraulic systemd, the operating
'luid enters the lock hydraulic oylinder. :

‘Look cylinder rod@ 7 extends and turns lever 6 and oan 3 zounted on the same
azle. The can turpe and releases hook 2. The hook acted upon by the sp”lmg and .
S!"ut weight, turns and releases the ptrut suspension yoke. <ben the up-lock

ever turms, the wair wheel doors lock gets opened. The latier lock 1s corueoted

11 the up-lock of the landing gear main strut by means of a cable.

ir eanters the up-lock air c_yl.inder,_
u<rns lever ¢ with cax 3. ‘ahe lock threr
extenied from tre hyd.rulic

Daring ezergency L.G. exrtension the a
eXtends the rod of air cylinder 5 which ¢
°Perates in the same marrer s WherL the s.:'utl are

srsten, .
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LOC® INCPERATIVE (BTT REVEAZTED 6 ‘

Floo o DiankaM l"} HYDRAL L1F € YiINOER 1O K OPRFATION

1 - spang arlid nng. 2 - cviiader. 3 ~ rod 4 - Jock busting: - spming 6~ lock seat.

.5 RETSAC™ D8 CONNECTIOW

. ] : FIG.22, UP-LOCh”  ©
i - limir swich BE-2200P. > o book (t

5 S i d ;
= - bvdrauis .‘"?‘ SPTIEL. 3. cam. 4 - stwing. ¢ - emerpency au cvimmder rod. ¢ - €T '
D Cvncer MG, B o~ lack hn:yr.-un.muz; CY.ibaer.
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puring strut retraction the look is olosed as follows: the strut yoke alides
along the hook lobe and rotates the hook until the ocam comes into the hook shaped
out-cut; 8z & result, the hook gets fixed.

Limit switgh 1 located oo the up-lock body i1s designed to indioate the
closed position of the lock.

et

-G, _Maip Strut Doors

2he L.G. main strut doors (Fig.93) inolude a wheel door, a strut dcor and
s crosspiece door. i

the wheel door closes the cut-out in the fuselage for the wheel and is hinged
to tkes fuselage longeron by means of two attachment units The door is opened and
olosed by & especial hydraulio oylinder with a ball down-look. In the up position
the wheel door is olosed by the look whioh is connected with the L.G. main strut
look by means of & cable and opens & little bit before the main strut look opens.

the strut door and the orosspiece door close the out-out in the wing for the
strut. The riveted strut door is rigidly oonneoted to the ma‘n strut sleeve The
gtrut door has an insert whioh is disconnected from the door when the external
load is mounted on airoraft.

The ptamped oromspieoce door is rigidly coonected to the upper ocrosspiece of
the torque arms by means of three sorews,

L.G. Main Strut_Retrsgtion and Extepsion

the 1.G. main strut is retracted and extended in the following way.

When the L.G. control is shifted to the UP position, electromagnetio
valve TA-142/1 comneots the L.G. retraction line with the pressure line and the
1.G. extension line with the vent line.

The pressed hydraulic mixture passes the hydraulio oylinder of the up~look
and, displacing the rod, reaches the distributing box and opens the hydraulis
leok. . : -

In this cese the hydrsulio mixture enters the reiraction osvity of the main
stTut extension and retraction oylinder. The mecbanical lock opens and the rod
freely retraots turning the bo;t and lever and sotuating the wheel turning mecha-
niga, ) .

The moment the strut has almost retracted, the strut yoke slides along the
hook lobe and begins to turn the hook till the cam 18 against the hook cut-out
whioh 1t enters under the action of the spring. As & result the hook is fixed and
holds the strut in this position.

In the up position the atrut presses against the lever of the sequence valve
aad the hydranlioc mixture enters the retraction cavity of the door sotuating
hpiraulic oylinder. The door oloses and gets looked.

Then the L.G. control is shifted to the DOWE (BHIVEEHO) position,the valve
ooznsots the L.G, extension line with the pressure line and the retraotion lise
¥ith the vent line.

The pressurized hydraulio mirture is dolivcred to the strut suspension leok
hytraulio oylinder and ehifts the rod. In its movement the rod pushes the oam
i""» opans first the wheel door look by means of the oable and then the strut
ook,

After this the hydrsulic mirture is fed to the hydrsulio oylinder of the wheel
door ang, passing through the distributing box, approaches the strut actusting
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sulic cylinder, exterds tre rod whick secds the strut ipn ike down position
through tbe bolt with the lever aotuates the wheel turnirg mechanisa.

In the dowd position the strut is held by the hydraulic and mechanical looks.
-y zaip SITul €ZETEonCY extensicr 18 perZormed ty tke air systea. Por this
pmo:e-;e 1.G. contrcl is shifted to the DOVWE position and the L.G. emergenoy
extension vBlve is switched on. The sir enters the air cylinder of the strut lock
and sbifts the -0d. In its Dovement the rod pushes the caz lever and opens first
the wbeel dooT lock and then the main siTut door lock.

gaving passed through the main strut lock actuating cylinder the ‘air eriers
ertension snd retractiop hydraulic cylinder, extends the sirut apd fixee it

hyd>

.l

the
ip this positionm by the mechanical look.

L.G._Position Warning System

The up and down positions of the landing gear main struts are ohecked by
geans of an electrical warning sysien (F1g.9%) through the agency of green and
red 1ights located on the [JIC-2 panel in the pilot's cookpit. The lights are
switched on and off by limit switches. The limit switch of the 1.G. down rosition
g coumted on the bracket under the wing skir and the limit switch of the 1.G.
up positicn is arranged on the up-look body.

¥ben the main strut is extended, the stop on the upper attachzent unit of
the sirut sleeve presses the limit switch rod and the green light fiashes up cr
the MC-2 panel indiceting the extension of the respective L.G. strut.

The limit switch of the 1.G. down position 18 installed so that the green
1ight comes on only aftier the stirut has alzmost taken the full down position.

Then the strut is being retracted, the stop leaves the limit switch and the
green light indicating the position of the respective strut goes out.

The strut retracted, the lever of the lock presses the limit switch rod ard,
.}the mopent the up-lock snaps the strut in the up positiom, the red light flashes
lup on the INC-2 panel indicating that the main strut lock is closed and the strut
15 retracted.

The 1.G. up position 1limit switch rod is so adjusted that the lever presses
the rod the moment the look closes.

11. DBAG CHUTE SYSTEN
1. Genaral

The drag obute is intended to decrease the aircraft landing roll.

The drag ohute, type OT-21(Fig.95), is released at landing the zoment the
min wheels touoh the ground,

Thile the drag chute is being filled with air, a mozert-1s oTeated to mske
he nose wheel move down mnd contaot the ground.

The drag chute is packed in 8 apecial easily rezovable container apd plaoced

int the fuselage tail section well (between :rtoes Nos 2C and 32) at the lef: side.

The container with the drag chute is fastened st four points: by WO pios 25
"Rick enter boxes 29 and by two pins 23 for quick-Telesse Dooks o

Drag chute cable 5 is arranged in & channel jceated on tke d rsal fip ancé
the fuselage bottom and is fasteped by special olazpe.

I the olosed position the coptainer well doors are locked by two
locks: retaining lock 1 and door look 3C. Fpeumatic cylinder 2 for opening the
vell doors is fastened to frame No.32.

at

pecharical
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The well dooTrs are held opened by special spring mechtanism 2 The ajitag
gechaniza of each well door includes a guide rod with & spring and a bell-orank.
¥hep the well doors are closed, the s*_nrmss are’ conprened' they prtu
sgaiust the docr trying to open them. .

2. Arr_l_genen‘.
Pagking of_Drag Chute into Contaiper

To plck the drag chute into the contalner it is pecessary to remove the
container froz the airoraft, open the doors by means of & rtexahedral wrench or by
pressing button CEUTE ZELEASE (BHTFCK TLAPATTTA) and then to open the lock by
pulling locks cable 28 (Pig. 95). .

Having turned the drag chute sysicc so t..at ihe a.xi’iary chute is on top
apd the cable 1s below, pack the chute tightly into the container. '

Having pulled out the auxillary chute froc the cover pocket, close .11 the
flaps: front, rear, upper and lower; plsce ‘the nuxiliary chute sbove the rear
21ep. ’ : .
Pass the cotter pin Opernting cable througs the additioral ZI-p, set the
cotter pin in the upper and lower flnps and close the -at er w.ib a protectlve
flag. C S

To install the container with the chute into the aircraft hntéh. ‘Insert the
contsiner with pins 25 into the seat of container suspension box 29 and turm
the comtainmer till the locks snap, having pulled the ceble. During this operation
the comtalner pins engage hooks 27 vhich are bheld in the closed poaition by
springs 26. :

By folding bell-cranks 20, close hatch doovs 19 and 22. Then use & hexxhed.rnl
wrench and olose hatoh doors lock 30 apd retaining lock 1, according to the
inscriptiors at the locks. After this fix the retsining lock by zmeaus of wire
n2-x1. : : i : :

Packlng of Chute Clblc

Chute cable 5 with capron insert 8 ie packed in the channel runmng on’ the
dorsal fin and at the fuselage bottom snd is fixed by special clamps. Thé end of :
the cable which is capron insert 8 is secured to book 7 cf the suspension lock md
18 bound by means of wire and t:vi.nz. according t_o tbe engravings.

3. Drag Chute COntrol Systea

The drag chute control system (Fig.95) includes tbe following uit-- .

(s) the air oylinder for openi.ng the louk doorl, nrra ged at the ru-exge
bottom at frame No.32; ,

(b) the sir cylinder for drapping the 4rag ohute,

(o) the cable holdi.ng lock mounted on t.he dorsal fin of the tuaeltee
section; )
(d) tbe button labelled CHUTE RTLEiSE (‘= 'CK DAPAZT AL) set on the mtru-_‘,
zent mel.

(e) the button labelled CEUTE DIOPPING (""D’: IIAPL.[‘"'A) -rrnsed on the left-

hand console in the airoraft cockpit;
(£) two electropneumatic valves 695000K to oontrol ol”"“‘G of the vens
¢oors and dropping of the obute; :
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(g) the air pipes and eleotric wires.
Dras_Chuge_Belessing Systes

. o .he bution engraved CHUTE RELEASE.
jtage is supplied to eleotropneumatic valy,
air from the air system to the pneumtj,
oylinder actuating the well doors lock. (For details see Chapter ¥ of this g

hen the well doors are being closed, rod 13 enters with its tip the se
of poeumstic cylinoder & and the retaining Jock shaft enters the seat of the

racket on the door.

ihen the bar of the poeuzatio c¥
Jock shaft 15 and makes it leave its seat.

The well doors aoctusted by their Spr_ing mechanisas open and are looked i
their full open position. : ’

After the well doors are opened and fized in this position,the drsg ohute:
the container by gravity. After the auxlilisry chute gets filled with air, it
pulls the cover from the drag chute which gets opeped by a flow of air.

The released ohute is held by hook 7. ’

%0 release the chute press t
In this oase the positive Vo
6950001 which operates and passes the

linder shifts, rod 13 engages Tetainiy

Drag_Chute_Dropping System_
%o release the chute (Fig.95) from hook 7, press button CHUTE IROPPING. I

this case the seoond electropneumatic valve 695000M operates and gives way t

the flow of air into the chute dropping pneumstio cylinder.

Shifting rod 6 turns bell-orank 9 which has a shaft with a special cuteat
Whep the look is closed, the shaft prevents hook 7 from turning. Whem the lok
opens, it makes the shaft rotate till its cut—out ie located against hook 7w
now can rotate freely. ’ .

Aotuated by the drag chute, the lock 6pens, the chute cable gets release”
the lock and the chbute is dropped dowm.

After this the drag chute is assembled and sent to the parachute sectie
where it is packed up in acoordance with the Technical Description and Packin
and Eounting Instruotions for Drag Chute Systeam IT-21.
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Chaepter ¥

ATR AND HYIRAULIC SYSTEES
ATR SYSTER

Genera] :

The ajircraft air system oconsists of two separate systems: the main and the

epergency systems (r1g.96).
The main air system 1s intended to perform the following funotions:
(1) braking of the landing gear wheels;
(2) closing of the fuel shut—-off oock;
(3) 1ifting and sealing of the canopy;
(8) controlling of the doore and jettisoning of the drag ohute;
(5) cutting-in of the de—ilcer system;
(6) closing of the compariments cooling valve.

The emerge.cy air system ensures emergency extemnsion of the landing gear

and emergency b.aking of the landing gear main wheels.
The source of emergy for the air system is conpressed 8ir which is
:n and consumed from the air bottles located in the airoraft.

stored

Heplenishment of compressed air 1isa accomplished by recharging the system om
the ground from a ground source of compressed air delivered at a pressure of

110 - 130 kg/on’.

The air used in the air system should be clean and dry with tbe dew-point

not above _3°° .

The pressure in the system is measured by 2M-150 two-poimter pressurs

gauge 3,

To brake the L.G. wheels, to control the drag chute system, shut-off oook,

canopy, de~icer system, coupartments cooling valve and to brake the L.G.

wheels

D an emergency, the compressed air should be supplied at & reduced pressure.

For this purpose the system uses air reducers wh
o the required working pressure in a respective line of the systea.
Installed in the main system after the air bot
*tich reduces the pressure from 110 - 130 ks/"lll2 to 50 kg
delivered to all the lines of the main system, except for

edergency jettisoning air bottle 25, in which the pres
1s uaed. .

and
. In the 1.G. wheel brake system there 18 [Iy-7 reduoing valve 2
Ti=24/2 pressure amplifiers 38. The pressure reduce

o pressure amplifiers Yli-24/2 where it 18 snoreased twofoléd.

SFCREY

job reduce the pressure down

tles is PB-508 reducer 43
/Jon“; this pressure is
the pipe of oanopy
sure of 110 - 130 kg/em

two

d by wvalve V-7 1is delivered
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-7 reducing valve 31 to reduce pressure down to 3 ts/cnz is installed in
he de-ioeT system. .

1p the cenopy control system PB~1,5 reducer 24 decreases the pressure used
‘or the canopy gsealing down to 1.8 -« 2.55 kg/cm”.

In the emergency brake eystem PB-50% reducer 16 reduces pressure from
20 - 130 ks/cm2 to 50 kg/cmz; the pressure is further reduced by valve Y1-25/2.

7o increase the total air reserve and to ensure reliable operation of the
rital units, the air systen (besides tke zmain alr bottles) is provided with sup-
slepentary &ir bottles storing air for each of the following lines and systems:
the lipes for dropping and releasing of drag chute (bottle 49), and canopy
szergenoy jettisoning systea (bottle 25).

These bottles are separated from the system by return valves 7; they oan
supply air only to those units in the control lines of which they s&re installed.

Under working conditions eaoh of the systems is shut off by 1ts own valve,
shioh prevents leakage of air from one system to another.

_Air_System Specificatiops

1. Capacity of main air bottles

(three spherical bottles and two bottles

40 L.G. BEXUts) ..ccvvecccsaccccccsascaracsancaccse 10.46 1it.
2. Capaoity of emergency air bdottles

(two spherical bottles, 1.3 1lit. each) ..ceesceeses 2.6 11t.
3. Pressure in air bottles of main

aAnd GWETEen0y SYSLEMB cccocecccccccccssssacacsscess 110 - 130 kg/clz
A. Preasure in ET-38 wheel brake line ) ’

0f L.G. NOBE BLTUL ceccoervosavacsessnanncascoscere 9.5 + 0.5 WCIZ
S, Pressure in E7-92 wheels brake lime

0f L.G. @ALD BLIULE seeovevovcancosvsansesonvasssos 19 «1 ks/nz 2
6. Pressure in KT-92 wheel emergency brake line ...... 17.5 +0.5 kxg/om
7. Pressure in air bottle for canopy 2

emergency JettiSoning ceeccececsasccccccacaccoacccrs 110 - 130 kg/om
8. Pressure supplied to fuel system shut-off

cock, canopy 1ifting systea, ohute control

system and to fuselage conpariments 2

COOLING VRLVEE ...vvceversccacccacaacovoosoorccnsss 50 kg/om
9. Pressure in oancpy de-icer BYSTem .co..ccccsrvoccce 3 kg/om 2
10. Pressure in oANnOpy Sealing SYSTEBm ...ccccccccrccccs 1.8 = 2.55 kg/om

1. Pressure Sources
(r1g.90)

The main system uses the following compressed air oontainers:

(1) three spherioal bottles 2, 2 11t. capacity each;

(2) two cavities 1, 2.23 1it. capacity each (ome of the cavities 1s located
1 the upper portiom of the L.G. right strut and the other - ip tbe upper part of
the 1.G. left strut).

Installed in the emergency system sre two spheriocal bottles 9, 1.3 1it.
capaoity each.

The sir bottle charging line, whioh is ocwmon for both the mainp and t:.
emargensy systems, comprises: inboard charging ooppeotion S5, air strainer 6, air
Teturn valve 7, two valves A and 8.
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pressure 1s measured by 2U-150 two-pointer air pressurs gaugs 3.

2. Units of Systeam Charging Pipelines

(r1g.99)

The airoraft oLarging comneotion is intended for ooupling the ground pressure

sowrce hose with subsequent obarging of the air systea.
The obarging comnection is of quiok-release sealed type.

The airoraft connsotion consists of body 1 and plug 3 oonneoted with the -

body by means of wire osble 2.

Inserted into the body is packing rubber gaskxet &; the outlet oomnection

is jointed with the system pipeliue. . .

The plug is looked by plate epring 5. The spring is riveted to the plug _
holder and Ly ite tooth on the movable end engages the oorresponding lug oa the

body.

frase §o.20.

Air Strainer (Fig.100)

The inboard charging oomneotion is located in the wheel right-band well om

The sir stralpers located in the bottle oharging line and before reducer
PB-50M are designed for oleaning the oompressed air from mechaniosl impurities.

The air strainer comsists of oover 1 and budy 6.

The cover and the body, being conneoted by means of & union out,
inner oavity whioh houses a filtering element. The filtering element ocomprises

felt washers &4, gauzes 5 and supports 7, breced on sbaft 8.

fora the

Bubber ring 3 packs the body-to—oover Joint, Compressed air oan be supplied

to any conneotion.

_Return Valve (P1g.101)

The return valve passes the compressed air only in one direotion and
Prevents its flow in the revirese direction. The valve oconsists of oover &, body 1,
valve 2 and retracting spring 3. The end feoce rubber packing ensures airtightness

of valve 2 in olosed position.

%o prevent wrong oonneotion of the return valve in assoably, the v-lve. body

bears an arrow, showing the direction of air flow.

Charging _Valve (Fig. 102)

Installed in the oharging lines of the main and emergency systeas as well a3

in the landing gear emergenoy extension line &re valves 8
eXoept for the stenoilled inscripions and the handwheels.
The valves in the charging lime ar
oonnect 1t to the ground pressure souroe.
The valve in the L.G. emergency extenslon
bottles with the atrut and door sotuating oylipders.
The valze consists of body 1, oover &,
valve 12,

SECREY
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F1G.99. AIRCRAET CHARGING CONNECTION -
1 — body; 2 — cable; 3 = plug; 4 — rubber gasket; 5 — plate sprning.

' FIG.100. AIR STRAINER ' :
1 = cover; 2 — union nu; 3. — packing ri washet;.
v g ring; 4 — felt washer;

5 ~ sauze; 6 — body; 7 — supports; 8 — shaft.

SECRET : -
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FIG.101. RETURN VALVE
1 - bady; 2 ~ valve; 3 - rewucting spring; 4 — cover.

-
,//‘ 2
15 > s
J /.134 @ N — 4
7 Jic 24N .
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S 1\ \t
4 i | ~9 S
3 ——10 6 @ 3 -
i T—u 4k et
2 — 1 ~ A% 7.
! N 7 1’* == :
S 12- ”
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FlL.105. PR-20M REDUCER - ’ .
er. > — reduciag sposg. 3 -w4 —":Ieﬂt.
liag washers: § ~ wiet valve.

FIG.182. CHARGING VALVF -
N . 1 — sdiustung cov
| ~ body. 7 - bushiag: 3 ~ shaft: 4 — cover; S — pock- .- -hodv' 6 ~ pprs T - see
- - - : L N - -
g nag: 6 — semcplace: - — screw; § — handwheel; Q — supperung cone. 10 — rEERCUBE SPIAR: 11 = cower

% - o 10 - g 11 - viagi 12 - valve. N e ree 1y < diaphrogm. 14 ~ baskiap: 13 - smpreminy ST
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turned, the shaft associated with it 1s turned too;
gent by ring 1C against wnich 1t rests,

When the handwheel is

xept from translatory move

:i:v:h:ztiinthr:ad-connected with the shaft; therefore, it cannot turm but wil}
make translatoty movements to close and open the valve.

mhe body has a seat sgalnst wbich valve 12 rests closing the valve in the
screwed-in positiop of the shaft.

One conncction on the valve body coccunicates with the pressure line, whils
the other is conmected witt the out-of? portion of the system. when the shaft i3
screwed out by the bandwheel, the valve shifts from the seat and the pressure
lipne is comnected with the out-off portion of the system. )

The pain systea charging valve has the inscriptiom: SYSTEX CHARGING (m
CETE) marked on the handwheel and the valve of the emergemcy system has the
insoription: EMCRGENCY BOTTLE CHARGIBG (3APSTKA ABAP. EAMIIOHA).

The valve of the landing gear emergency extension has a special handle of
red colour. It bears imscription EMERG. L.G. (ABAP. EACCH). The charging valves
are izstalled in the wheel right-hand well and the L.G. emergency extension
valve - in the cookpit on the right-hand console.

_PB-50M Beduger (Fig.103)

The I'B-50M reducer serves to reduce air pressure in the main ayitu from
110 - 130 kg/on? down to 5077 ke/om’.

The reducer consists of body 5 with two comnections (connection A for air
inlet and comnection b for air outlet), inlet valve 8, diaphragm 13, &nd reduoin
spring 2.

When pressure is delivered to connection A, the compressed air flows throogh
the inner duct and the opened inlet valve to the outlet oonmection. At the first
mozent after pressure application the inlet valve is kept compressed by graduslly
reducing spring 2 through the aotion of tappets 6.

The compressed air at SO kg/cm2 flows under the diaphragm and Fraduslly
contraots spring 2 to shift supporting wasner 15 and tappets upward, and thus L
the inlet valve through retracting spring 10.

As the sir ip the system is being consumed, the pressure under the disphra@
drops and the reducing spring through the supporting washer and the tappets vill

open the inlet valve, thus emsuring the supply of compressed air from the chargi®
bottles.

i

The PB-501 rgducer operates continuocusly maintaining the pressure in the
syster within 50:1 k&,cm2. !
Should the pressure in the main bottles drop down to 50 kg/cu2 or loweT,

the reduoer would pass the Temaining volume of air into the system, the inlet
valve being comstantly kept open.

Instal
60‘15 k6/‘mée¢! in the reducer body is a safety valve, adjusted to & pressure of
-2 . )

“.In o:e the reducer fails to operate, the safety valve releases the exneons™
pressure into the atmosphere. Reducer PB-501 is installed in the oookpit.

tipelipes
™ :
type A‘[Ie‘.uu-isyutel:: units are interconnectec by means of pipelines made of )
Standard 10&:;;. The rolling out of the Pipes is carried out in accordanos L
the conneoti (for the duralumin and steel pipes). The pipes are attached to
ons of the units angd fittings in accordance with Standard 1000455
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she pipeline of the alr system is painted black, To facilitate pipe 4if-
erentistion the pipes of any omne system have special marking. :

por this purpose the pipes bear the name of the systea to which they belong.
be ipseription 38 marked at the nut and is stretched along the 'ho]:e length of
he pipe. Some inscriptions are givexn fully: CHUTE IROPPING (CFPOC HAPAIDTA),
¢ PRESSURIZATION (TOLIABTHRARVE). Others are given in s shortened way, e.g.
osz WHEEL BRAX. (TOPMOZ. MEPEJH. KOTECA)which means that the pipe bearing this
psoription belongs to the braking system of the L.G. nose wheel,

The pipelines are fastened by flexible clamps when they run separstely by
pe and by means of mlti-socket blocks, when they run in bundles.

In the air system the hoses are employed at places where pressure is required
o be fed through movable elements. The hoses are installed on the L.G. struts
¢ the places where the pressure is supplied to the L.G. wheel brakes. This hose
rrangement is explained by the fact that the wheels shift during shock absorp-
ion. Besides, the hoses are ipstalled at the transition places between the
ipeline mounted onm the main struts snd the pipeline in the wing, to emsure strut
ovement during L.G. extension and retraction, :

_Air_Botiles (Fig.10s)

"he air bottles are welded of sheet metal,grade 30XTCA.

The spherical bottles of the main and emergency systems are welded of two
eni-spheres. One bushing 5 1s designed to fasten the bottle and the other 2,to
ount compection 1. The latter is installed on copper sealing gasket 6.

The oylind-ioal bottles consist of a chell and two spherical bottoss.

Younted ip the bushings weléed along the bottle axis are connections through
hich the bottles are attached to the system. :

411 4he high-pressure bottles are manufactured in sccordance with the
zisting standards.

The pameplates on the bottle bodies bear brief Specifications apd the date
f the forthooming oheok.

3. Theel Brake System (P1g.105)

The brake system ensures mamal control of the L.G. main and nose
‘heel brakes. -

The brake system comprises the following unite:

(2) -7 (¥1-39) reducing valve 31;

(v) V-8 (¥1=35) differential valve 46;

(0) YD-24/2 pressure smplifier 38; )

(d) MB-12 two-pointer pressure gauge A23

(e) three ¥I-53/1-2 electromagnetlo servovalves 39;

(£) YI-22 ewitoh 45; ’

(g) Y1-33/1 nose strut wheel brake valve 47;

(k) two 563600) emergency switches A0.

The ¥1}-53/1-7 mand YTI-22 units complete with the Yi-c4/2¥-5 inertia
lok-up of the KT-38 mose wheel and the yA-23/28-13 (for the right ET-92 wheel)
24 YA-23/74-14 (for the left K1-92 wheel) imertis piok-upa bave their own
leotrical ocirouits and ensure sutosatic release of the wheels when one of the
heels akids. -

The detailed desoription of the system will be given below.

SECREY
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FlG.lN.AI'lmTLES )
1 -uk:mcdn;}—hﬂugvi?n:uh«d:l-hﬂdc.‘—-—e-
plase; 5 ~ sph I beetle f : 6 — pasket.

37 38

| @ 2 | “

/
5 : 47 47 40
; D 0
45

46
47
44
Wd) B 39
3 '
- "" Y reom REDUCER PB-SOM

F1G.105. THFEL BRAKE SYSTEN (Reference sumbers are s in Fig-90)
31 - reducing valve NY.T(Y].10); T . oose sout wheel KT-38 ; 3B — presswre
amplifier 371242 3¢ _ elecwomagnetic servovalve }11-33/1-2; 40 — emergency
switch. 4] — ®e10 strut wheel KT-92; 42 ~ traking system two-poister presswre
gauge MB-12. 44 — sutomatic braking cylinder; 45 - YT1-22 switch; 46 — differee
ua! valve M- R(¥1-19) 47 — valve Fh33/] 1o switch 0w mose swrwt braking
system.

SECREY
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wheels by the main system, the pilot should depress the

control stiok. . .
the motion is transmitted to the rod of

10 brake the L.G.
e lever Jocated on the
When the brake lever is depressed,
tpe T-7 reducing valve.

Depending on the
\.,m pressure of 50 kg/omz fed to it from the system to a definite value and.

supplies tbe compressed air through the Y-8 differential n_»lve,'ho.e lever is
soupled kinesatically with the foot control pedals,to the V=2u4/2 wgsme :
asplifiers of the mmin wheels. . . }

the air from the Iy-7 valve is fed to the YTl-24/2 pressure anplifiers as
! oomtrol pressure, where the compressed air delivered to them under the )
i?”““" of 50 kg/om2 is increased with ratio 2 (depending on the oontrol pressurf).'
he main wheels has a pressure two times higher than

\bnk

?1.:. the air delivered to 1
the control pressure supplied from the [IY-7 reducing valve.. i o
This ratio is constant and does Dot change at any braking effort.. Therefore :
the pressure on the main wheels is always two times higher than the oontrol pres—
Prom the smplifier the pressure is fed to the main wheel drake oylinders
through the servovalves, throttles and emergency valves. : B
‘hen the aircraft is being taxied onm the ground, turns can be performed by .
releasing one of the L.G. wheels. In this csse the foot pedal should dbe lhi_ftid to
transmit motiom through the combecting rod to the [y-8 differential valve; this
will result ip release of one of the L.G. wheels. The siroraft will perform the
furn proportional to the defleotion angle of tbe pedal relative to the braked
wheel. ' : : : o
The nose wheel brake is applied at the pilot's will by means of the v0-33/1
valve in accordapce with the landing conditions (wet or icy gronnd)‘ when it is -
secessary to decrease the aircraft landing roll. To do this, the pilot should
eut in the FT-33/1 brake valve and the air from ‘fij-7 through the servovalve
vill be delivered to the nose wheel brake cylinders.
The pressure in the main wheels brake cylinders
pointer pressure gauge. ,
"hen the landing gesr is being retracted at take-off, t
the hydraulio system aotuates the wheel sutomatis brake cylinder. .
In this case the pressure after the -7 reducing valve sbould be withis
3« & kg/en? which is obtaiped by adjusting the length of the rod of the suto-
Jtic brake cylipder with an adjusting bolt. .
After the wheels have been retracted and t
(HE.'I‘P.U:]:-HO) ‘position, the retracting spring re€
initial position and the wheel brakes get released. - i
he coptrel stiok, the

If the brakes have been applied by tbe lever on t . hiob.
Yheels can be released by discharging the air from the brake lines,for !

Purpose the lever should be released. in this ocase the control pressure is releas-’
®d fron the VII-24/2 amplifiers through the M'=7 valve. The oczpresmed air 1e
discharged from the wheels brake cylinders through the Y-24/¢ pressure m- 11~
Tiers, . . .

is chbecked by the EB-12 two-

pe fluid pressure n

hn. L.G.- oontrol set in the NEUTRAL
turns the cylinder rod to the

aft ground rum it 18 possible to ohange ovcrrfro-
he use of the automatic brake ' -

In the process of the airer
: ith t

the ordinary braking systes to the braking ¥
*keel release system. )

SECRFY
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Por this purpose tﬁe oircuit-breaker WHEEL BEAKR CONTROL UNIT (‘m“
TOPMOEEHRA KOIEC) sbould be set in the OF (BRITFIEH) positmn Iithout releay

brake lever.
the To ohange over to-the ord:.mu'y braking system tirst relene thg m. lne
set ououit-brenxaxf 43C-5 switch to tae OFF (B:{H.VIHEH) position l.nd Pq-tn
braking.

The eleotrio cirouit of the wi

0.7 sta.

22 switch at a pressure of 0.5 to

T Thus, cutting-in of the WHEEL BRAKE CONTROL UNIT toggle nitch doel »ot
t

supply power to the YII=53/1=-2 -ervonlve, to the YA-?M and YA-23 inu'th'u
ups. - ’

heel brake release synten 1: olo-ed by Q.

operated. . . _
When one of the wheels starts skidding the J'A—23 pick—up closes the eMA

apd the current flows to the respeotive YI-53/1=2 servovalve which relesses te
air from the brake cylinders and simltaneonsly cuts off the pressure '“nllh
the pressure amplifiers. Skidding eliminated, the pick-up stopa sending the .
release electric pulse.

In the automatic wheel brnke system use 1s mde of some kind of hlockm

which cozes to this: in case the pick-up of one of the main strut 'heell opersis .

the brakes of this wheel and the nose wheel brakes get released.
Should the nose wheel pmk-up operate, the main wheel brakes 1111 net s
Teleased. Co :

5. e Systen ts .

TU-7 (Y1-39) Reduciy_valve {Prig. 106)

The -7 reducing valve serves to deliver conpressed air to the b:'nh“
and to reduce simultaneously the pressure supplied to it from the maip systed

The pressure fed from the [[J-7 reducing valve to the pressure amplifien®
control pressure is proportional to the tappet travel; the motion to the e
is transmitted through s special lever, which is set 1nto oPeration fru- ﬂ‘
brake lever on the control stiok. T . ’

“ke air froo the syster is supplied to the A connestion of the valve i
tbe pressure of 50 kg/on’, but it does not flow to the brake lyate- unless o
brake lever is depressed.

4t the Bace time the brake syatex coupled with the B conneotiqn c"”
with atmosphere through opened small outlet valve 7.

large and small inlet valves 10 and 11 prevent the compreased air fi""

ing out of the bottles.

By pressing the brake lever through the tvo—a.rm lever the Pu"t ‘deprees®

tappet 1 of the V-7 reduoing valve; 1n ‘this case reducing lprm 5. '111 nl!f‘
piston 3 downward.

Piston 3 witl 1t- sest resting on large outlet valve 6 .111 shm wd‘. -

until 1t contacte emell outlet valve 7, thus dzeoonneotins the brtk' = .
the m*mosphere. .
As the tappet moves further uown'ard, small inlet valve 11 W i
L compressed air from the bottles will flow to the brake system ﬂ‘"“‘h 1
c-vxty 9 and middle cavity 8 of the [V.7 redu.ci.ng valve

=
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FI1G.106. REDUCING VALVY

- .- 3 _ rubular diaphragm; 3 — piston; 4 — body;
; - ::grc::lgz spring; 6 — large outler valve; 7 — sem i) qu:ek‘l
valve: 8 — middle cavity; 9 — lower cavity: 10 ~ Iarge in
’ valve; 11 = small inlet vaive.
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Yhen small inlet valve 11 opens, the pressure of the air under large in

valve 10 drops oomsiderably and dus %o the difference between the preasures Sbom,
and under the valve the large inlet valve will open the large port for the air
t brak coess.
* w:::::t:hoh:ooeu::: ‘:rue to quiokly release the L.G. wheel brakes, releg,
the breke lever on the oontrol stiok; this dope, the tappet se.tl fres, the pisty
rises upward, the piston seat travels away from the large outlet valve and ope
the large port for discharging the compressed air to the atmosphere, thus
sooelerating the brake release process.

fhe small inlet and cutlet valves ensure gradual braking; while the large
valves belp to quickly spply and relesse the brakes. '

The pressure after the [[Y=7 reducing valve 1s determined by the degree of
oompression of spring 5, 1.e. by the value of the tappet travel.

Installed on the two-arm lever sotuating the tappet is an adjusting sores
whioh permits the [IV-7 reducing valve to be adjusted by the maximum ocutput
pressure. The [Y~7 reducing valve is mounted on the cookpit floor, near the
captrol oolumn. In the Certifioate the IY-7 reducing valve im designated by
the Y1-39 number.

Y-8 (J1-35)_Differentisl ¥slve (r1g.107)

the [Y~8 differential valve provides separate braking of the wheels duriyg
taxiing.

In the neutral position lever 1 does not prese on rocker ara 2 and therefare
the air supplied from the system through the Y=7 reduoing valve to the 4 eos-
neotion of the differential valve shifts pistons 4 until they touch the rooker
ara, and through the inlet valve slots the air flows to the differential valwe
upper obamber and therefrom to the YT-24/2 amplifier as a ooptrol pressure.

The differential valve lever end ie coupled with the rudder pedals by sesns
of spring reduction rod 7.

Deflection of lever 1 by 15% does not influence the wheel “~akes im genarsl.

¥ith greater deflections, lever 1 presses on rooker arm 2 apd onme of
pistons A, due to the abaence of pressure from the roller arm, rises to
the seat, and valve 6 stopa the compreesed &ir flow into upper chamber 1I.

Upper ohamber II is conneotsd with the right wheel brake ohamber, while
chamber I 1s asecolsted with the left wheel obamber. '

Under the air pressure trapped ip the upper ohamber and in the wheel brakh
piston 4 rises, leaves valve 6 and opens the outlet port for the oo-pl'i"“ i
to flow from the brake chambers into the atmosphere through the upper ohasber
and the piston outlet orifice thereby releasing the right wheel.

The air kesps flowing to the left wheel due to which in the upper ohasber]
and in the left wheel brake ohaaber there will be maintained a definite pressire:

When the air 1s being released, the pressure in chaaber II of the assterest
ial valve will drop until the difference of pressures in various cavities of W
::‘:0:::.:::1:: :be Tooker arm through the upper chamber pistons is balanced ¥
: ° orce of the spring inclosed in oonneoting rod 7. The lever
ompressing the spring in rod 7 returna to the initial position; after thais
Piston A depresses valve 6 and oloses the outlet port.
pom:: :r::;:.;:‘:l::;:omo in the cavities of the differential valve oo™
A erenos of the wheel braking moments, whioh 18 necesss™]

Siroraft to perform the given turn, since the spring compressior gores ¥
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LVFE
valve;

rubular disphrage; 6 =

FI1G.107. l:|)'-l (¥1-1%) DIFFERENTIAL VAl

1 - lewer; 2 - rocker arm; 3 — bushiag; 4 — prsees. 3~
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the conpecting rod depends upon the angle of the pedals deflectlod and does w:
depend upon the pressure supplied to.the differential valve. The T-8 duf””’.
ep P Mv-7 reducing valve, on the cockpit floor, iy

tial wvalve is mounted near the b
front of the control colums, between frames Nos 6 and 7. In the Certificate ty

-8 differential valve is designated by the y1-35 number.

Tii-24/2 _Pressure mglifier (Pig.lQB)

The FI-24/2 amplifiers are located in the wells of the L.G. main struts,
one ip saoh well. -

The axzplifiers are desigped to &upply the wheels with compressed air whoge
pressure is two times hisher than the control pressure delivered from the I
redusing valve.

Since the amplifiers are mounted in unnedi-te vieinity of the wheels, the .
braking oyole is performed more quiokly. ) )

Commection of the amplifiers to the main wheel braking lmes‘pmits the
main wheels to be braked with the pressure in the cha.mbers within 19% kg/g.z,

The pressure amplifier oonsisis of body 1, upper and lower dilphr-gn 2 ai
control piston 3, inlet valve 7, and outlet valve 6.

The amplifier bhas three conneotions:

(a) connection for supplying control pressure;

(v) oonneotion for supplying 50 kg/cm” pressure from ‘the air maink;

(o) commection for reduced pressure delivery to the main -heellvbraku;

Besides, the amplifier is provided with openings to let out the air froa'sr .

wheel brake line into the stmosphere when the brakes are being released,

it the moment the control pressure is not delivered, the line supplying
pressure from the &ir mains to the brakes is shut off by the inlet valve an i
brake line communiostes with the atmosphere.'hen the control pressure is beles ¢
piston 3 starts travelling downward and in doing so opena the ocutlet ane inlet
valves by 1ts tappet, thus providing air lupply from the air pains to the brase.

Simultaneously when the tappet touches the outlet valve end f;ce- the “
line is ocut off from the atmosphere.

When the pressure under the control piston inoreases to a value which
balances the pressure above the piston, the comtrol piston will move some dista
under the action of spring 8. By this movement the inlet valve returns to its
seat and shuts off pressure supply from the air mains hindering further press=®

inoresse in the brakes. At the same time the outlet valve shuts off the liot 1=
discharging air from the brakes

piston 5 will travel upward and
The pressure in the brakes
outlet valve end face and opens

the outlet valve will rest on its seat.
starts dropping when the tappet shifts trom W
the cutlet valve to the atmosphere. Thus, ¢
amplifier responds to absolutely all the ohanges of the control preuurc The
Fressure amplifioation is emsured by selection of proper diameters above ﬂ“
the control piston. The ratio of these areas equals 2, 1.e. for balancing the
oontrol piston the pressure under it should be two ti;es higher than the °°r‘
pressure. The upper and the lower cavities are separated by two disphragss- *

is an outlet port to the atmosphere between the di-phrlsls

Y333 _Hose Fheel Brake anve (Pig 109)

The nose wheel brake valve 1a designed to oconnect the br-.ke 1ine of t.l' L

noge wheel with the c¢ommon wheel brake mystem

L oREY
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FIG.109. Y11-33/1 VALVE FOR SUITCHING L.G. NOSE
STRUT BRAKING SYSTEN
1 — body; 2 — spring; 3 — valve; & — sent; § — cewacting
opring; 6 - rad; 7 — guide; 8 — pin; 9 — bandle.
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o
o) three wheels;
i

with the valve cut out, the nose wheel brake will

it retreoting spring 5.
itk

atting in the valve and depressing the brake lever, the pilot can brake

not be

e valve oonsists of body 1, rod 6, valve 3 with spring 2, seat A, guide 7,

the valve in the OFF position, the air supplied through the inlet con-

peotios does not flow to the outlet conmection beoause valve 3 shuts off the

pors.

Then the valve is out in, the rod turns and travels downward beosuse pin 8
pasaing in the rod slides along the slant grooves of the guide whose tapered end
a8 & looking Teoess. Due to this the rod in its extreme position is locked
wbioh prevents the valve from spontaneous outting off when the handle is released.

is the rod travels downward, the inlet valve moves with its rod downward;
in this case the rod irmer drilling which communicates with the atmosphere is
shut aff. As the inlet valve travels downward, the nose wheel brake lines get

cammeoted.

the nose wheel brake line oan be switched off even if there is pressure in

the brake system.
Then the pin leaves its locking recess, the spring-loaded rod

returns to the

initisl position and the inlet valve lowers to its seat thus disconnecting the
2ose wheel brake lines and the pressure from ihe nose wheel brake is released

izto the atmosphere through the port in the rod.

*he nose strut brake valve is mounted in the cookpit. Its oonirol bandle is

looated in the left-band upper portion of the instrument pamel.

_Y¥O-22 switch_ (Fig.110)

The M-22 switoh (Pig.110) serves to close the eleotric oirounit of the

mtozatic brake relemse system when there is pressure in the brake
opes the cirouit at zero pressure.

system and to

Then presswre ie supplied to conmection 1 of the brake line from the V-7

Teducing valve, valve B under the influenoe of the pressure overco

mes the tension

of spring 7, shifts snd oloses the eleotrio oircuit by limit switch 3.
At zero pressure the valve returns to the initial positiom acted upon by

Sing 7, relesses the buttom of the limit switoh kud tbe eleotrio
The switch oloses the circuit as the pressure Tises up to 0.7

oirouit opens.
kg/o-z.

The V-2 switoh is located on the oockpit floor mear the reduoing valve.

{D=53/1-2 Elgotromagnetio Servavalye (Pis.111)

The electromagnetio mervovalve is used in the ma.
Ttlease system.

“ The valve freely passes air into the brake chamber

ot de-snergired and relemses pressure from the chamber with

817 pupply from the btrake system.
. Yhen the valve is in the EEAKED (ATOPMOZEHO) position,
© the coil winding due to which the compressed air flows free

Vhen the 60il 1s energizeé at the wheel skidding and
’ * 2 overcomes the resistance of Spring &, 1# pulled up
12¢ pressure supply to the brakes.

SCCREY
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FIG.111. 37152 1.2 ELECTROMAGNETIC SERVOVALVE

1 — badv: 2 - core: 3 - servovalve. 4 — srneg: € - wnlve:
6 - elecromageetic coul.

F ROM REDUCER PR-SM

I -

FIGJ12. DRAG CHUTE CONTROL
SYSTEM  Reference semders
are as 1 Fap
1 — remre waive: A -~ eiecoOrOcumanc
- Walve 6ODA. 48 — chotr droreing
€vimder: 4 - a1r hetie. ¢ - Sag
chamr deers orerizg ex.umger.
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smlm““’h gpervovalve 3 with spring 4 opens; the srpx'h:g serves as & shock

SpecTbeT tor preventing the servovalve rubber from damage when it stirikes the meat

¢ valve 5. -
° 1z this case the air from chamber A is discharged into the atmosphere thereb;

ipg valve 5 from back pressure. Under the action of pressure in the brakes

releas
opens &nd discharges air from the brakes into the atmosphere through

1bis valve

two ports. :
ifter elimination of skidding, the spring-loaded core, being de—energized,

returns to the initisl position, and the servovalve sinks to its seat. Them
valve 5 shuts of? the outlet port and the brake chamber cavity again oommunioates
gith the brake lime. : ' :

the servovalves of the L.G. main wheels are installed on the wing spars
ir the main wheel strut wells, and the nose strui servovalve is mounted in the
lover p:rt of the nose strut well near frame Fo.b. o

S. Drag Chute Control System (Fig.112)

Opening of the drag chute container doors and dropping of the chute are
performed at the pilot's will by supplying pressure to the respeotlve cylinders
through 6950008 electropneumatioc valves 36. - )

The air from the masin system through the PB-50M reducer and return valve 7
111ls service bottle 49, of 1.3 1lit. capacity.

¥men the respeotive control buttons are depressed, 695000 pneumatio valve 36
operates and the pressure is delivered to the door opening and drag chute dropping
cylirders. Button IROPPING (CEPOC) 1s located in the horizontsl part of the
left-hand console near board M3-1 and 1s protected with a cap. Button RELEASE
(BMIVCK) is located in the vertical part of the left~hand oonsole. ‘

6. Units of Drag Chute Control System

The 695000¢ electropneumstic valve is intended for supplying pressure to the .

¢ylinders when the electromsgnet roil is energized, and for releasing the suppliec.

Fressure when the electromaguet is de-energized with simultaneous sutting—ofL
of the supply pressure duct from the air system.

The valve and the air bottle are installed in tbe compartment for oy
tl hydraulie accumulators arranged between frames Nos 31 and 33, sbove.

The valve consists of body 3 scoommodating imlet valve 2, outlet valve Sy
tlectromagnet 6 with arpature 7.

I the coil is de—energized, the iplet valve &
the action of spring 1 and air pressure, since the space of the
Pection and that below the valve coamuniocste.

Tappet 4, located on the inlet valve,ope
Wtlet oonnection B with the stmosphere through port B. 11l it

When the coil im energlzed, tbe armature shifts the outlet valve ted from
::mt' the seat. As a result, outlet copneotion B will be discouned -

Stacaphers. .

At the same time tappet & with valve 2 shifis downward by means O:n'r;:l“
damper 8 whion prevents quick wear of tbe inmlet valve rubber wx:::;.uu 5
©Me the cavity of compection 4 communicates with the oavity of @ .

A2 compressed air flows to the oylimler.

1indrie-

s in the closed position under
input ocon—

ns the outlet valve and oomtf .
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,Fki.ll}- 69350008 ELECTROPNEUMATIC VALVE
) — spring; 2 ~ inlec walve; 3 - bady; 4 - WPPEL -
. .5 .-

FIG.114. DRAG CHUTE DROPPING CYLINDER . -
t - cover; 7 = pealing viag; 3 — bady: § - retructing spring. .
3~ 4. 6 ~ beaciwe - L
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is de-energized, the compressed spring shiftes the inlet valve

48 the o0il
115 seat. A8 8 result, tbe line is shut .0ff, and the compressed air is released.
: ::.m tpe oylinder through the outlet valve. -

_Drag Chute Droppins Cylinder (Tig.114)

mhe oylinder opnsists of body 3 and cover 1. Instal'led inside of the body
o 5 snd retracting epring A. : L :
The rod is _pl‘camized on the piston by rubber ring 2. As the pressurs is
gupplied, the rod moves far releasg, unlocking the chute. ,

when pressure is released, the rod returns to the initial position by tho‘
retracting spring. The oylinder is fixed in btracket 6. .The cavity aocoommodating
tbe spring communicates with the mtmosphere through the port in the body.

fhe door opening cylinder is of similar oonstrustionm.

are T

7. Emergency Aixr System

The emergency air system is designed for L.G. emergency extension and for
egergency wheol braking at landing in osse the main hydraulio or the main air
systen fails to operate, respeotively. ‘ ‘ '

Tvo air bottles serve as presgure sources. . . -

The bottles are charged from the line, whioh feeds the pain air systes
through the oharging valve. ' :

Compressed air in the emergemoy wheel brake system is fed to Y-25/2 reduo-
ing valve (through PB-50M reducer 16) and to the L1.G. emergency extension valve.
~ To extend the 1.G. on emergency if the pressure in the main hydraulic systea
drops, open the valve located on the right-band console in the cockpit (the valve
has the 1.G. EMWRG. EXTENSIOF (ABAP. CACCH) inscription on the handwheel).’

8, 1.G. Main Wheel Emergency Braking :
(r1g.115)

The L.G. main wheel emergeimy braking is resorted to in oase the brake system
cable treaks, at zero pressure or if the mein wheel braking systea units fail .
to operate. - ~ _

The emergency braking system is s:pplied from the emergency system bottles
and comprises PB~SOL reducer 16, reducing pressure from 110-130 kg/on® down to
50 kg/en?, V[-25/2 reduoing valve 17 and two 563600 emergency switobes 40.

To perform emergenmcy braking of the wheels, it 1is pecessary to open the
Teluoing valve located in the left-hand part of the ipstrument panel in the ecck=
7% by pulling the handle insoribed EMERGESCY HRAKING (ABAP. TORCTEENE) having
traken the looking wire. In this oase the air from the emergency bottles through
the Teducer and reducing valve will flow to the emergency switohes and, . .

 thTough them, to the wheel brakes. As the handle is smoothly turmed, the pressure
Ti8es gradually from 0 to 17.5 +0.5 k&/om s
T0 release the wheels, the reducing valve 8

houid be closed by placing the
ROZCENCY BRARING hendle in the initial positica. ~ :

SCLREY .
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FROM EMERGENCY BOTTLES

.

FIG.115. EMERGENCY BRAKING SYSTEM (Reference
sumbers are as m Fig.96)

36~ emetpency braking reducer; 17 — teduciag walve M35 2,

40 - emergency switch; 4] — main st wheel KT-92.
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9. Emergency System Unite
_PB-20¢ Reduoer

e opersting principle of the FB-SOM reducer is deserided in Seotion *"System
a" of the given Chapter,

T
Cparging Line Unit

Valve (Pig.116)

Y1=25/2 Beduging_Valve
the JTi=25/2 Teducing valve is designed to oreate a reduced pressure in the
epergency brake system. In 1ts operation 1t is similar to the [I'=7 reduoing
valve. The valve has two cavities: upper and lower. The upper cavity assoolates.
vith the atmosphere through ports inm tappet 1 and also with the brake line. The
lover cavity aasocimtes with the pressure line of 50 ks/olz. When pressing the
tappet, the valve conmpresses spring 5 and forces the piston seat toward outlet
valve 7. In this case the upper cavity is shut off from the atmosphers. Purther
aovement of diaphragm piston & downwards opens inlet valve 11 and gives way to
the flow ©f compressed air from the lower oavity into the upper cavity and the
trake line. The air ocontinues flowing till its pressure acting on piston 6 from
below compresses Bpring 5 by a distance required to close input wvalve 11. At
this moment further delivery of air into the brake line stops. The reduced
pressure value depends on the depth of valve rod immersion, With the wvalve fully
open, the pressure rises up to 18 kg/omz. When the effort is removed from the
tappet, the air from the brake line gets released into the atmosphere,

_563600 Emergency Switch (P1g£.117)

The emergenocy switches are installed on the main wheel struts, one on each
side,

The emergency switoh is designed to supply conpressed air from the emergenocy
system to the brake chambers with simultaneous closing 0?2 the line supplying air
frop the main brake system. )

The valve consists of body 1, shuttle lock 2, comnection 3 .and spring &.

The air from the emergency systex is supplied to the A connection. In this
case shuttle lock 2 whioh prior to this rested on the body seat 1s sharply thrown
to the right and maving overcome the resistance of the retracting spring sinks
to the B connection seat, thus shutting off the main brake 1ine duct. Due to
thls the air from the emergency system starts flowing to the B connection whioh
18 jointed with the brake ohamber. When the wheel brakes are released,
the pressure in the brake line drops and the retracting spring snifts the shuttle
lock to the left, connecting the brake chagber with the msin breke line again.

The duct 15 sealed in both positions by the fece rubber packing located
% the lock end Zaces.

10. landing Gear Ecergency rxtension
(Pis.118)

. The landing gear is extended on emergenoy in ces
8ils to operate

The 1L.G. emergency extension systez comprises emergenoy extemio:”nluv;m
Yent valve 11, two cylinders 13 for releasing the L.G. main strut u;:;d g
™0 emergenoy valves 14, mounted in the L.G. doors openind systes, .

e the main hydraulle systes

SLIREY
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F1G.116. ¥11-25/2 REDUCING VALVE )
1 - tappet; 2 — tube: 3 — hody: 4 - dvapheage; < — sPTAK
6 - pistos; 7 - cutlet valve; § ~ thrended bushing:
9 — mbe; 10 ~ meedle; 11 — inlet valve, 2 — sprag. .
13 — wslet comaection; 14 — outlet conmecuss, 15 ~ same

plate.
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FIG.117. 563600 EMERGENCY SWITCH
1 = body; 2 - shuttle lock; 3 - consection; 4 — apring.
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FROM EMERGENCY BOTTLES

==~  DOOR
- X TENSION

- ccalii

INTO
HYDRAULIC
RESERVOIR

L.G. EXTENSION
-~

L.G. EXTENSION

FIG.118. LANDENG GEAR EMERGENCY EXTENSION (llcl‘ﬂelte numbers
are as i Fig.96)
7 — returs valve; 10 — L.G. emergency exicasion valve; 1i — vent valve;

12 - 1..G. wose strwt bydraulic lock; 13 — L.C. main suut up-lock; 14 ~ emergency
vatve; 19 — main swut hydraslic lo:k :

=S

v FIG.119 VFNT VALVE :
L —'cover, 2 — pasket; 3 — sprimg; ¢ - body; § — valve packing: 6 — valve:
. 7 - screw., - . : - .
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puring tbe L.G., emergenoy extension the mechanical L.G. locks are opened by
the ooupressed air delivered to the L.G. struts up-look oylinder,

yhen the L.G. emergency extension valve looated in the cockpit on the right-
pand console is qpened,athe oompressed air from the emergenocy bottles at a pres-
gure of 110 - 130 kg/om“ 18 supplied through the valve and the vent valve to the
oylinders of the L., suspension looks, which are intercomnected mechanioally
gith the 1.G. wheel Joor mechanioal looks.

the 1.G. up-looks and the wheel door looks opened, the oompressed air through
the emergency valves 1s supplied to op.n the wheel doors and through the hydro-
Jooks to extend the L.G. wheels. To extend the L.G. nose strut, the compressed
oir is supplied direotly to the hydrolock amd through it to tbe nose strut
sotuating oylinder.

The L.G. extended, it is mecessary to release air from the L.G. sotuating
oylimders by disconnecting the plpe between the oylinders and hydrolooks.

11. Units of 1.G. Emergenoy kxtension System

_Vent Valve (Fig.119)

The vent valve ocomstruction is identioal to that of the emergenoy switoh.

When pressure is supplied, the compressed air shifts the shuttle louk 1n
suwh & way, that the extension lines which were previously oconnected to the
kydraulioc reservoir through pipelines, are conneoted now to the line whioh rvms
to the emergency extension valve and supplies air for the L.G. emergenoy exten-
siom,

After the 1.G. 18 extended, ihe ocompressed air is relessed from the 1.6,
sotusting cylinders, the shuttle look returns to the initial position and the L.G.
emergenoy e:tension lines communicate again with the hydraulie reservoir; this
engures drainage of the fluid which otherwige may leak into the air system in
case of improper airtightness of valves, hydrolocka and emergenocy valves.

L.G._Main Struts Up-Logk Cylinder (Fig.120)

The L.G. mein struts up-lock cylinder is comprised of two units: L.G. up-lock
cylinder and 1.G. emergency re¢lessing cylinder. The two units are intended to open
the main struts up-lock and the L.G. wheel doors locks hydraulically (or by means
of air in case the hydraulic system fails); however, the units are designed to
operate independently.

The construotion and principle of oper
in Seotion ¥L.G. Control Units®. The present Seotlon deals only ‘
tion and the operating prinoiple of the seoond unit, i.e. the emergency 1eleasing
oylinder. Both the units are mounted im & oommon housing. a5 with

The emergenoy releasing oylinder oconslsts of body 2 whioh houses T s
retraoting spring &, valve 8 sliding alomg guide & of the valve rod, oove
fixed with & bolt, and spring 7.

The oylinder has two holes for its bolting to the wing 'tnmt“r:;m ressure

The oylinder is provided with two oconneotions: one ucooi.tinsth.eLPG aatn
inlet 1ine with the oylinder inner oavity amd the other running to o
strut hydrolook and wheel doors emergensy valve. ed to

When the air is supplied for L.G. extension, the profuurO 1: de::'::mpreued.
the look oylinder. This makes rod 5 sbift and the retraoting ?rkutm struts, 1t
After the rod has travelled la mm whioh 1s gquite enough to unloo

ation of the first unit sare desoribed
with the oonstruo—
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Degins shifting the valve (up to this moment the valve has been pressed to the
seat by air and spring 7). Valve B leaves the seat and the air passes through the
oozneotion to the hydrolook and emergenoy valve and makes the door open and the
strut extend, the both prooesses going on at the same time., When the pressure is
relsased, the rod is returmned by the spring to the initial position and the valve
gt ioto the seat. The li-mm rod travel is adjusted till the valve is meshed
(before the valve starts moving) by means of the nut in the rod piston; the set-
ting sd justment is oarried out by means of bolt 1. :

_Raoergengy_Valve (Pig.l121)

Syo smergency valves are installed in the L.G. emergenoy extension line.

The emergency valves serve to separate the hydraulio system from the L.G.
esargoncy extension system when the latier operates, and vige versa, to separate
the emergenoy system from the hydraulic system when the hydrsulio system opsrates
pormally. L)

Reoh valve has three oonneotions, through one of which the valve is conn.ctod'

to the L.G. emergenoy extension air systeam.

The valve oonsists of body 1, ocover 4, piston 2 and spring 3.

Under the motion of the spring and fluid pressure the piston shuts off the
ocospressed air supply ohannel, theresby preventing penetration of the fluid into
the emergency air system.

uring opsration of the emergenoy air system the air-pressed piston over-
comes the tension of spring 3, reaches the buti-end of the fluid inlet oomneotiom,
shuts 1t off giving the way to the air into the L.G. extension line.

To hermetioally seal the sir system, the piston has a tapered protrusion;
from the side of the hydraulio system it has a rubber gasket whioch 1s tightly
jressed to the sharp end of the seat on the inlet connection to prevent air
penetration into the faulty hydraulic systesm.

12, Canopy Pressurization and Control System
(rig.96)

The osnopy air system is subdivided into the service and emergency systems.

The service air system 1s intended to pressurize and 11ft the omnopy. It
Somprises canopy 1ifting oylinders 20, pressurirzation hose 18, oanopy oontrol
valve 19, air valve 23, PB-1,5 reducer 24 and return valve 7.

The smergency air system is used to jettison thbe canopy on emergency. Ie
*omprises return valve 7 separating the emergency air system Irom the system
¥ith a pressure of 130 kg/onz, diaphragm valve 27, filter 22, sir oylinder 21

:“ﬂ %0 open the time delay look during emergency jettisoning of the canopy,
ottle

25 to measure pressure and oonnection 26 to release air.
A detalled desoription of the operation of the system and 1ts units 1s
§iven 1n Chapter wIII.

13. De-loing Systes (P1g.96)
In the oanopy de-1cing system the air from the wain 8ys
% 50 kg/om? 1a delivered through IIY-7 reducing valve 31wt tbe
3 kg/on and the return valve to aloohol tank 30. From the sloobol tunkla
lookol 14 pressed through the sprayer opto the surface of the windshield.

tcm under & pressure
th a pressure of
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F1G.121. EMERGENCY VALVE
1 - body; 2 — piston; 3 ~ spring; § — cover.
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The
ve are given above. : . . ) . o
1 detailed description of the de~ioing system operation is presented in

Wml.'

copstruction and operating prinoipie of the reducing valve and returam

nl

14, Compar thments Cooling System (P1g.96) - -

e pressurized fuselage compartments acoomzodating radio equipment are .
covled by tbe air delivered through the air intake due to the ram pressure. ' .
The valves &are opened and olosed by 3K-53 electropneunatic valve 34. At
s speed 0f flight below number 1=1.35 the pneumatic veslves are open and the air
passes through the compartments. At a speed _with L'=}.35 or more the pneumatio

valves close and Btop &ir bleed from the compartments. S :

1ir throttle 33 serves to exclude shocks in the operation of pnéu-égo
‘valve 32. - ’ . : ' -

" 15. Puel System Shut-0ff Valve Conmtrol
_ - (ri.96) ' o . ;
The shut-off valve is closed in flight by means of the n.otnnting'eylindd’
to which the air at 50 k.g/mn2 i3 delivered from the air system through the
6950008 preumatio valve. Co . ' - o
Uhen switohing on the elestropneumatic valve, the oylinder operates and
closes the walve. ’ : : i S '

SELBEY )
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FYDEAULIC SYSTEM

Genexal

e aire rydraulic systes (Fig.122) consiste of two independent EYstey:
€ xﬂth

systems.
e b:‘::t:z.o::rt::s::inni; intended for feeding the control boosters: two-chagy.
booster, type EY~51HC and the aileron boosters. ‘
The functions of the main systea are the fcllowing:
(@) retraction snd extension of the engine intake cone;
(b) control of the anti-surge shutters;
(o) retraction and extension of the wing flaps;
(@) retraction and extension of the landing gear:
(e) control of the air prekes;
(£) control of the sfterburner flaps;
(g) feeiing of boester EV-~51MC second chamber;
(b) automatic wheel braking during retraction of the landing gear.
Simultaneously the main system serves as & duplicating system to operste

aileron boosters BY-45A.
In each system HI>4-1T variable displacement pumps 2& and 60 Berve as soure

of hydraulic energy.

yineral cil AMI'-10 is the workirg fluid of the system. The hydraulic
reservoir is divided into two compartments: booster 62 and main 63%. The reserwir
is preovided with & pressurization system which ic fed with compressed air suppli€
i1rom toe 5th stage of the engine CORPressor.

The system erploys the closed-type ctarging so that the fluié supplied fr=
the cherging erranfezect vie the cherging valves is delivered at a pressure of
3 to & kg/cnz.

£t the pump outlets the fluid, before it emters the units of the systes,
passes through filters 20 provided with fine filtering elexents.

Tue pressure in the £ystem is czeasured by means of two-pointer renote-reslix
e_ectric rressure geuge 39, type 23M-250A.

Pressure regulators built izte the pumps are used to maintain the desired p*
sure in the two nycéraulic sys- Pressure rise in excess of the required wle
indicated sbove is limited Y- -ty valves 21.

In the case of gharp incivases irc fluid consomption, the reserve fluid of
redraulic acc.zulator 16 giver of! to supplement the quantity of fluid suppliet®
tbe systez by the pur;. This provides uniform pressure variations in the Cl‘“
a:rupt changes in fluid consumption. Apart from this, the hydraulic accumaster®
irtended to suppress the pressure fluctuations and absorb the hydraulic shocls:

Each of the two systems is provided with one spherical 22 and onpe cylindni®
al 48 hydravlic accumulator.

. Tue spherical hydrauiic accumulators of any of the two systems supply reser
Zluid to tne aileron and stabilizer boceiers only.

Por tiis purpese the spherical accuxulator of the main system 18 S‘P"ﬂ“&:—
the rest of the eystem by & checx valve. (Iu the main system the line through &
the voosters are fed is alsc employed to control the engine nozzle flaps.)

N Therefore, after tue engine is stopped or & ground hydraulic pusp 18 o
;:::::sm .in tte systems of the landing gear, air brakes, wing I1epd cont
e e 2t e e vy e cosits preseze g 18 00 g
by turning the aircraft e Cu.} be Teleased only tarough the staP

coptrol stick.

o

SECREY
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ENT DIAGRAM

122)

(For heys te refcrence numbers see Fig.
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The cslindrircal rydraulic accumulators can discharge int'o the stabiliger
booster alone. To effect this, they are separated from tbe systems -,vfhecx Valwe
The unite of the sysiems are controlled by means of electromagnetic valyeg

which ip turmn are cvontrolled remotely from the cockpit.

When the booster and main systems operate pormally, the stabilizer boogtey is
fed simultaneously from both systems whereas the aileron booster's are fed frog the
booster systeam only. -

Ip case the booster systea fails, the aileron boosters are changed over ¢o the
the stabilizer booster being fed from one chamber.
the engine rotor is jammed or when the pumps of g,
the booster systenm is provided with H-27T eaergen
tor powered by the aircraft mains.

main system supply,
To ensure landing in case
booster and main sysiems fail,

cy pumping unit 54 driven by the electromo
The two s8ystems are provided with & pressure drop light warning system. The

electricel circuit of each lamp is cut in by pressure-sensitive relay 51 whep the
pressure in the system drops.

Apart from the pressure drop warning
on pumping umit HI-27T. :

To ensure cleanliness of the working fluid, the system is provided with filtes
distributed as follows (Fig.125): ’

filter $T11/1C is installed at the pump outlet;

f£ilter 11re-4C is installed at the inlet of the stabilizer booster;
s gauze filter is instaliled in the return line to the reservoir;
filter 11M%—4C is installed in the return lipe from the pump.

The filtera installed in the main system are distributed as follows:

f£ilter ®T11/1C is installed at the pump outlet;

filter 11M¢—4C is installed at the inlet of the stabilizer booster;

a fine filter is installed in the return line to the reservoir;

filter 11M®-4C is installed in the return line from *ne pump;

filter 11T®-4B-1 is installed in the pressure line before the AY-35-1 umitd
- the cone system. -

To clean the compressed air delivered to the reservoir pressurization syste
from the compressor, & silk filter is installed at the hydraulic reservoir pressui-
zation unit. :

Filters are also fitted at the inlets to, and inside of, boosters -5
and EY—454A. .

In order to reduce the pressure of the return fluid, the main system is provid-
ed with orifice plates inszalled at the outputs of the L.G. comtrol valves, air
brake valves and wing flap valves.

hpart from this, orifice plates are installed in the system controlling the
wing flaps and anti-surge flaps 50 as to achieve the desirsble speed of operatis®

. of the units. -

To operate the systems on the ground, tbere are inboard connections to comact
the ground hydrsulic ipstallstion and a comnection to couple the nydraulic reservi?
pressurization systea. ' }

Ligh-pressure lines are made of stainiess steel .pipes, grade X1BH1OT, and e
lines are made of pipes, grade AMIM. .

The key and arrangement diagrams are shown in Pigs 122 and 123.

system reiay 51 simultaneously switches

Basic Technical Data of Hyd-aulic System

1. Working fluld .....e..oitiviniiiiiLL.... .. mineral oil ANI-10 (Sta®®
' Standard TOCT 6794=55)

>Apr)roved For Release 2003/08/07 : CIA-RDP78-03066R00010010001)1-8 25X1
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" ::.32‘

FR, \Qn R ‘C.z

i

FI1G.125. FILTERS DISTRIBU TION DIAGRAM(Rejecrence aumbers are 88 s Frg.122)

1 - booeter sysiem pecusere line (17 1]
line Nilver 11T @O0 48 ~ swbelrrer
beoater sysiewm circulotag

FR,
R

.~

4 - cone Diter 1@ 1. 20 — man svsiem pressere hine Bliee o111 ¢ 2

811 1C. 24 — main SYSICW rEUm Line (ine fiiter, 25 — main po®p circulating

boosict pressure line faliers 1117 ®4AL. 58 — broster SYSIE™m eI Line gauze fileer. 39 -
b (sleer 11T 84C.

|
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2 §7 2 ad 1
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z 1 =
28 2
25 ez
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b Al FaontoH fR.NODS o
' é - FROvV BCOSTER
SYSTEW
FIG.12¢. PRESSURE CEC TION (Reference aunbtrs orx 08 8 Fre122 "
ap - o U tume falver; 21 = [ A-105Y safeny wolve. 22 —‘:‘:-::-

$ - check salv
€. 10 — pressurc gauge dammer. g - pomp
T"luh( sccumuiatne, 24 — Liling salee £ 4290C: 34 ~ main svaNSR cctom line Tt :::::;; "“-’ e T
e filvee 1117240 . 26~ asrcraft valve (pressuee! = - swrcrsfy valve (sucurem). 20 = .
e y ompareel. o ~ fillion velve.

T sanse
oouge pick-ap, 67 - hydreslic reservesd wsin PYSIES &
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11.

13.

14,

15.

16.

17.
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Total volume oOf f£luid f£illed in the two systems ...
Full capacity of main systea hydraulic reservoir ..
Full capscity of booster EsYstem compartment in

bydraulic TOBOIVOLT a.cassssossssscssosscroresss .o
VYolume of mixture filled into reservoir for

each EYEUER  ...cocvoece R TR EE R LR AL -
Pressurization value in hydreulic reservoir ..... .
Safety valve of pressurization systea is
adjusted 0 ...ccecemsen eennane sesesesescssssesne

Maxizum working pressure at zerc puxp cepacity ...
Maxrimum pump capacity at & pressure of

2
180 ca
ad at the initial stage of operation ..
4000 xr.p.m.
at the end of the guarsnteed
sorvice 1ife ......cccccencinenccane .
at the initial stage of operatiom ..
T.p.B.
500 r-p at the end of the guarsnteed
service 1ife .....ccecscevcccvnen .e
Safety valve F'A-186M is adjusted to .........c... .
Charging pressure in hydraulic
accumulstors

..... s sssemsscssonenssesccsnenssane

Volume of fluid filling accumulator cavities

at a pressure of 210 Wuz in the aystem:
spherical accumulator
cylindrical acCUuBMIALOr ....c.c..vcecacccscsnnane

Thermovalve of air breke cylinders is

sdjusted tO0 ......eccc000000000 cesesctcsncvscscos

Cone hydrolock cpens and closes at a pressure
within ........ eesrscacas ececscsssascesen esvecnes

Thermovalve of L.G. hydrolock opens at a
pressure of

........... L N R X R

@seccsccname escaces escace

Pressure sensitive relay T'A-135/32 provides:
cutting-in of warning system and pumping unit at
a pressure of

cutting-off of warning system and pumping unit at
.8 PresBure of ...........c.i0n0000.

the difference in cutting-in and cutting—off
pressures must be within

Maximum capacity of eRSrgoency pumping unit:
at the initial stage of operation

at the end of the guaranteed service life

Appnoved For Release 2003/08/07 : CIA-RDP78-03066R00010010000|1-8

36 1lit,
10.5 1it,

7.2 +B.0 1lit,

6.5 lit. ,
1.7 to 2.6 kg/ea®

2.8 $0.3 kg/eaf
210, kg/ca’

not less than
35 lit/min,

not less than
25 1it/min,

not less than
4 1lit/=dn,

not less than
2.5 lit/min.
280 +5 kg/ca

2
S0 45 kg/ca
1.15 1it.
0.83 1lit.

2
25 45 kg/ca

70 to 35 ulﬂz

275215 we/en’

16523° xg/ca’
195 !slﬂz
12 u/clz

pot less thad
19 lit/sin-.
pot less thed
16 1it/min.
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I, KAIN HYDRAULIC SYSTEM
1. Pressure Section of Main System (Pig.126)

The pressure in the main hydraulic system is built up by yariable-displace~
gezt piston-type pump HIDA-TT. '

fhe pusp is fed from hydraulic reservoir 62 through a suction branch pipe and
8 hose. . : ..

The units installed in the pressure line after the pump are assesbled in the
tollowing succession: check valve 5, T'11/1C fine filter 20, T'A186M safety valve 21,
spaerical hydraulic accuzsulator 22, 31N50/250 pressure gsuge transaitter 29 with

7hen the engine is operated, the puxp delivers the fluid into the system to
wild up & pressure in it. As the fluid passes through the check valve which allows
the flow from the pump in ons direction only, the fluid is supplied to -
tilter #T11/1C. ) -

After filtration the fluid is fed to the following units:

to the hyd-aulic accumulators so that a reserve of hydrsulic energy is pro-
vided and the accumulators are charged; : ’ o

to the 3.0-50/250 pressure gauge pick-up through the damper mpnning the
pressure pulsations; L . :

to the unit control valves; .

to the stabiliser booster, and to the aileron boosters (in case the lilerog’»
booster valve is cut in); '

to the pressure-sensitive relay to switch off the pressure drop warning -
lmp. ’

Thus, the system is consiently ready for operation since the pressure u‘
uwninterruptedly applied to the system vaives and to the control boosters.

When the maxipum working pressure is reached, the pusp capacity regulator sets
the pump to minimus cepacity. Due to this, the fluid is caused to by-pass through-
the pump capacity regulator to return from the high-pressure line to the circulating-
line. While the fluid is being supplied a long way through the external circulating
line, it cools down. Prior to entering the reservoir, toe f1luid rctumng tirough
the circulating line i8 purified by 11T@4C fime filter 25. ‘ _

The fluid drained into the reservoir in the course of cperation of the uanits 1s
Jrified by €I11/1C fine filter 24, Installed after the filter is check valve 5
Wich prevents return of the mixture fTOm the Teservoir in case return line
filter 24 is removed. v »

The sircraft connections for coupling to the
the mystem on the ground are distributed as follows:

Pressure copnection 26 is installed in tbe press
Wive of the pump before 511/1C filter 205
suction comnection 27 1s installed in t

grouad jnstallation when check:gns
ure line after the check
he suction line of the aireraft:
Usten. .
The hydraulic system is filled through £
*a before return filter 24.

hen checking sny of the hydrsulic systems on the
Bt to fail to connect the ground pressurisation systea of tbe
to aircrafe pressurization connection €l. 5 xyaz, PA186H safoty

&80
In the case of a pressure rise in the &ystes up“n:° : that s pressure not less
Valve 21 connects the pressure line to tbe return 0 - ’

0 - kg/ c-z the
he safety wvalve edmits
12 is majintained in ths system. izt J )

ground, care should be takes
nydraulic reservoir

Al
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the pressure in th-l’gt. ey

. Pressure Section Units
gyd.rnulic Reservoir (Fig. 127)

r is welded of sheet metal.
od with sealed diephrage 5 into the booster compart
The design of each of thbe two Cmplﬂun;. is

The hydraulic reservoi
The reservouir is divid
and the main systun conpartment.

similar.
The fluid filled into the reservoir at 3 to 4 kg/cm is suppuga by the
hrough the charging valves. The cbarging vnlveg are M -

charging arrangement t
to the return line at the inlets of the return filters. Henco, ‘the fluid g.‘.

the reservoir passes through drain connection 8. o i
To check the level of fluid in the reservoir, there is a peep hole j_ng. ’

filler neck with glass tube 17 titted in casing 16. Engraved on the cum o
sark lines intended to indicate the normal level of the hydraulic mixture. .
¥When the landing gear is extended and the air brakes, wing flaps, nti- )
shutters and the cone are retracted the level ‘should be located bet'ocn thb )
mark lines. ) ‘
Each compartment is furcher divided into two cavities by means of M T
diaphragms 7 provided with two valves (one of these,ll, ' has a weak spn.nz ol gs.
dowpwards while the other, 1, has a strong spring and opens upwards). The diseg

is designed to eumsure normal operating conditions of the pump. duri.nq an irwerel . -

flight. e
During an emergency charging of tne reservoir, the pressure exerted by @ .
£1uid column on the valve with the weak spring causes the valve to cpen 80 L
the lower capacity of the reservoir is filled. ""he air forced .out of the GIVW” .
expelled through vent pipe 2. -

Incorporeted in suction connection 9 is a sleeve through whicb 'chl ﬂlﬂ-
be delivered from the lower cavity of the compartments whatewver pca: tim the
reservoir may take in space. In the case of an inverted flight, the fluid ”.
lower cavities is retained by the valves and does not tnereforo pﬂ' tm".
diaphrage into tbe upper cavity. : .

When the pressure in the lower cavity rises due to fluid supply mtl
system, the surplus fluid is released to the upper cavity through toe valve @® -
the etrong spring. In the upper part vent pipe 2 has a hole: of 3 mm. die. bm ®
this the quantity of fluid escaping through the pipe from the lower uto “‘f
cavity during an inverted flight is insignificant: .

The levels of fluid filled into the compartments are equ-.l 'ith .. ‘”"”
of the case when any of the compartments i over—filled by virtue of "“ﬂl-.“. :
fluid through the aileron booster cha.nge-over switches. The two by
reservoir are interconnected through a comnnecting pipe intended to bring B n‘

in the compartments to the same level in case of the overfilling of o8 of .
compartments. .

To £111 the system in cese the chargmg arrangement is m’t W'“M'
gency connection with plug 14 is employed.

The pressure applied to each compartment th.rough the PiP“ 1 “n n‘
pPresgurization system through connections 10

The reservoir is attached to the brackets and taatﬁned by » ‘1.‘”” .
secured in the central part of the reservoir

croRET

D
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Sp'eciricuriomi
1. Total capacity of main system compartment .............. '1‘0.5 1it, ‘
2. Total capacity of booster system compartment .......... 7.2 to 8 ljt,
3. Volume of fluid filled in each compartment ............ 6.5 nté
4, Strength test pressure .......... [ erressennen ‘5 k5/<m2
5. Critical pressure ....... comerananas e crenes ceecsese 12 kg/cm

---- H

The hydraulic pump is designed to built up pressure in the systems of the ;
aircraft. The pumps are installed on the engine wheelcase with conciant speed ;
ratio and attached to the wheelcase by means of clamps fitted on the flanges of the .
wheelcase and of the pumps. The clamps are tightened by means of bolts. When the
engipe is operated, the pump experiences a considerable vibratiop stress. Therefore,
care should be taken to prevent loosening of the bolts fixing the clamps.

The outside portion of shaft 1 is coupled to the wheelcase shaft by means of
8 spring clutch. The pump shaft is arranged on three bearings, two of these taking
up radial loads and tbe third ope, axial loads. The torque of the shaft is trans-
mitted through universal joint 11 to cylinder unit 10 housed in cradle 8. There
&re nine holes in the cylinder unit into which nine pistons 3 are fitted. The
piston rods connect the pistons to a Ting which rotates together with the driving
shaft. The piStons and the rods have the internal bore holes through which the
lubricant is supplied to lubricate tbe spherical heads of the piston rods.

The cradle is fitted on trunnions 16 pivoted on ball and needle bearings 13.
Thus, the cradle and the cylinder unit can be displaced by 30° relative to the
&baft. When the shaft is rotating, the butt end of the cylinder unit slides over
the face of slide valve 9 5o that it is seated tightly upon the face due to fluid
Pressure and the thrust of the spring.

The piston holes are connected in altermate succession to the milled recess of
the slide valve which is coupled to the suction line, and to the milled recess
coupled to the pressure line. Inasmuch as the cylinder unit axis f -.s a certain
angle with the driving shaft axis, pistons 3 reciprocate in the piston boles of
the cylinder unit when the shaft and the cylinder unit comnected to it are rotat-
ing. Meanwhile, the fluid is Sucked from tbe suction line into those chambers where
the pistons move from right to left from the unit, ard the fluid is forced out b
the thrust of pressure through the respective milled recess to the pressure liss
from those chambers where the pistons are moved from left to right into the umit.

Some fluid is taken from the Pressure line to the punmp capacity regulator whick
causes the angle of tilt of the cylinder unit to change depending upon the &xzoumt
of pressure in the system and leads tc & charge in Pistous travel spd bence an the
Pump capacity.

To change the angle of tilt of the cradle and of the cylinder unit housed
therein, the capacity regulator enployes cylinder 4.

As the pressure rises, slige valve 5 of the capacity regulator is caused to
displace at a pressure of 180 kg/cw® 86 that adjusting spring 6 of the regulstor
18 compreased. In this case the fluid is fed to the regulator cylinder which i3 et
in motion to reduce the tilt angle of the cradle.

At a pressure ot 210:35 kg/ca® the regulator crlincer sets the cradles imtd
position almost coaxial to the 9riving shaft, the further increase in pressure
being limited due to -xheust of fluig through the regulator cylinder port into
circulating line 2. 1In this Position of the cylinder unit the pusp capacity i8

10001-8
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gero. In onder %o copl the pump, continuous fuel ret:urn of 2 to 2.5 lit/miy, i
mameee e d““i::::: li:.pressure in the system drops, and .d““.
I e O:'mlve 5' of the regulator into the initial position. Dm
mpring © e S::iu: in the regulator cylinder cavity is released through the
e e, E::athe cradle acted upon by the retracting spring of the regulste
siide e sition in which the capacity of the pump is increased.
T e z:vity of the pump communicates with the pump circulating lise.
::: ::nu:: leaking through the pecking gland of the driving shaft passes im
the drsin line and is released into the atmosphere.

Pump Specifications

Pump speed:
LM teeesesecscssnssnsenssseasen 500 r.p.m.
s ceserencenn . #4000 r.p.m.
BAXINUM ...cccocvosenorvooroces

2. Direction of pump shift rotation as
specified by the State Standard

POCT 163088 ...-ccoconncne teeessenseeacse Tight-hand
3. Zero displacement at which fluid supply ' 2
is stopped .....- eeveremancannse ceseescenes 210_25 kg/ca’

4, IRlet PIOSEUT® .ccccccccccsrsncocescavocces 2.2 atm, &bs.
5. Puap capacity at delivery pressure

180 kg/oa“, inlet pressure 2.2 atm.

abs. spd temperature of Lluid

+20 +5°C: A
at the imitial stage of cperetion ..... not less than 35 Ht/ds.
at the end of service life ........ v.... not less than 31 lit/ss

6. Pump capacity at -good 500 r.p.m., delivery
pressure 175 kg/ca“, inlet pressure 2.2 atm.
abs. and temperature of fluid +75° 3§°C H -
st the initial stage of operstion ...... Dot less taan & 14t/uis-
st the end of service 1ife .............- Dot less tbam 2.5 Ut/
7. Maximum pressure in the systea at zero

2
COPACILY teoiiiiiiiiiriiiaanieisiionnaenes 210070 kE/CB

The chack valve is intended to ensure the delivery of fluld in coé
as indicated by an arTow engraved on the valve body. When the pressur¢ s
and outlet of the valve is balanced, piston 2 is displaced by retractiss -t
0 that it sinks with its tapered emd into a seat and cuts off the Lot '
pressure at the valve inlet drops, the valve maintains the pressure

cavity which 1t cuts off and prevents the flow of the fluid from the cs"i¥

sont 40
valve body is made of duralumin, and the connection which forms the
of stesl. :

The hydraulic system uses check valves of similar design with t9®
of the passage areas listed below:

threed 12
6745008 .................... dia. 4 mm, connection pipe ns
6MM600E ......c.0.viienne... din. 6 mm, sane 131’
6716006 ....oveiiecncn..... . dia. B sane -
671708 .........0000000000 dlan 10 m, same 2o
6718008 .................... dis. 12 mm, sane '

SECRET .
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. FIG-I”. CHECK VALVE . : _:
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Installed at the out#ubs of the pumps are the steel.cast valves intendeq ¢, -

the relisbility of the system. -
increase the gounted, care should be taken that

CAUTION! When the check valves are nde to the di the
bodies corresponds to e rection of .
arrow on the ;:l::rnng conditlons of the systea. : d"f‘“

required by t
er11/1C Filter (Pig.130) ‘
for filtering the fluid from foreign matter,
40 lit/min. - . -
The hydreulic resistance of the filter in case tl;o consumption is 30 M,
and the temperature of fluid and of the medium is +20°C lies within 2.5 w_z.
. fhe pressure differential at which the by-pass valve operates is 9 sl ky/wf
" wgne filter consists of cover 1, cup 9, coarse filter 10, fine filter 7 -
bty-pass valve 5. R g . .
2he cover is screwed over the cup 80 that the fime filter is seated wpm -
the grooves of the cover and the cup and sealed in place of the filter heads. Ty
coarse filter is wounted on the filter cover. s R
The filter cavity is divided so tbat the fluid coming into the inlet comses
tion before reaching the outlet connection should necessarily flow first threg
the fine apd then the coarse filters. o B .o -
The fine filter is equipped with a corrugated _pickol mesh filtering eleamt’
to incresse the filtering area. The f£ilter butt ends are built into the metal »
heads, ‘Ynstalled inside of the filter is a spring to ensure sufficient rigidiy.
The coarse filter is made of fine section wire wound on a durelumin tube uitd
alats. . o . :
If the fine filter is clogged and the pressure differential inoreases, .

#T'11/1C filter is intended
Maxrisum cepacity of the Tilter ie

by-pass valve is caused to open and admit the fluid to the outlet, the £ilteriag .

being made by the coarse filter nlone. )
Accesa to the filter is provided through the engine inspection hatches
(rigs 123 end 125). Sl N o '

| 1Iresc_Filter_(?ig.131)
11M84C filter is intended for fine filtoﬂn& of ANT-10 fluid fros forelp

matter.

Bpecifications

1. Maximum working pressure et eeiaaeaeas 220 rg/ed’
3. Hydraulic resistence of clean filter e eeeseenenarsens withis 18
4. Pressure differential at which by-pass valve operates .. 7 2} w_l ’
The filter consists of cover 1 and cup 7 which conatitute the boustag &
fine filter 3, coarse filter 4 and by-pass valve 6. '

Rubber rings are used for sealing the joint between the fine nl"“d'

mont beed, the cover emd the cup. Ths wire coarse filter is screwed isto e .

The fine filter consists of & corrugated nickel mesh filtering
carries the metsl heads soldered inmto 1t. - :
Installed inside the mesh filter is the frese. o —
Tue cosrse filter is made of an aluminius tube with longitudissl :
a4 holes of ahaped wire which forms filtering slots when wound about $° -
The working f1uid 1s fed through the imlet port into the interis® :
the filter. After passing through the filtering partition of the fis® e

SECRET -
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OUTLET & - TWLETY
-——

0

2

FIG.130. ®7-11 "1C FILTER
1 ~ cower; 2 - outles pipe comnecuies: 3 — awt
4 — mprung; § - by-pass valve; 6 — inlet pupe con-
secton; 7 — fine filter; B —-sprag; 9 ~ cup.
10 - cearsc filwer.

s 8

FIG.131. |17 6-4C FILTER e
1 - cover, 2 — filtersng clement head: 3 — fuse filorring "_'.‘-;‘ e pet
filter, 5 _ by-pass valve body: 6 — by-pass valve; T — cup. § — spring: 7
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f£luid comes to the course filter

In case the mesh filter ie clO08E!

reaches 7 1 kg/clz. the
f£ilter by-passing fine filter.

and is routed through it to the outlet c )
ed and the pressure differentia: i

fluid passes through the by-pass valve and the coars, -

The safety valve serves to by-pass tbe working fluid from the pressure limay

the return line when the pressure in the hydraulic system

rises above 240" w

ra-186i safety valve consists of body 1, ball valve 3, retracting sprisg)

adjustment spring %, filter 5.
Apart from these,

there are main valve 6, aljustment screw 8 and ball 7, g

tbe pressure in the pressure line exceeds the maximum pressure at which the they
exerted by spring 4 18 overcome, the ball valve is displaced to the right.
¥ith furtber minor increases in pressure, the supply of fluid through the W
valve incresses accordingly. But ipasmuch as cavities A and B are interconmsctsl
by means of an orifice plate, a differential of pressures in the two cavitiesis
caused. When the force produced due to the above difference exceeds the threstd

retracting spring 2, valve 6 moves away from the seat and

allows the fluid topm

to the return line so that the required pressure is maintained constant. W ie
pressure in the system drops to 220 kg/cnz. ball 7 is forced by the sprisg tedis
place in the opposite direction and to close the seat. Simultaneously, the sepl
of fluid through orifice M as well as the Giffe-ence in pressures inside cavitimi
and b diminish and spring 2 smoothly returns valve 6 into its initial positimde
to which the return of fluid is cut off. As soon as the ball is forced into th

sest and the fluid is cut off, the pressures in cavities A and F become equilike

ed.

¥hen the pressure is within 2#0"5 kg/cmz, the fluid is steadily leaking &%

the valve.

The valve is said to be cut off in case tae leakage of fluid through it b

not exceed 100 cu.ca, per min.

The pressure in the unit is sdjusted by means of adjustment screw 8.
In case the entire fluid output of the pump is exhausted through the wiw,

the pressure may rise to 262 kg/cnz.

The aircraft is provided with two hydraulic accumulators, one per sach

hydrsulic system.

They serve to accumulate the fluid when the systew is in operltiun‘“‘i'
ﬂ." stored fluid back into the system if the quantivy of consumed £1uid is o
eive. Besides, the sccumulators provide suppression of pressure fluctuatios

absorb the hydraulic shocks,

The spherical accumulator serves also to reduce the pulsstions in pros=®

caused by the pump.

The accumulator consiste of body 4 and cover 3 which

mount it, I spberiss!
be:nd:: upon it. To separate the gas and hycreulic cavities, elastic
phrege 5 is used. It reste by its lower portion against hesd 6 pre

& nuzber of holes of small diameter

carries cbargisé 'F;

The body is made of gheet steel . CiTCh 4 the diaphra&s is ¥ q.k
of rubber, i B~ ae P e i hydrl“n
y TIpe 14, The fluid i o o

is suppli<d at pressure t the
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F1G.132. TA-1RGM SAFETY VALVE

i - body; 7 — reamcung spring; 3 - hall valve: 4 - ndjuscing spoong: 3 ~
7-“;'—“"(“.&"‘ .

TO BYETHM
oo

TO SYSTEM
Pre

TO AESERVOIR
pre-sihnbiiy

Rlaer; 6 “mein valve:
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Initial position: gas cavity fi \ ’ Lo ulic -
N : ty filled Workin sition: h "~
with nitrogen v cavity g[i lod with fluid under

pressure

: FIG.133. SPHERICAL HYDRAULIC ACCUMULATOR - -
= 0ut; 2 — charging valve with elbow; 3 — cover; 4 ~ body;’5 - dis-
phragm; ¢ — head; 7 — screw; 8 — nut; 9 — collector. ’
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tarougd the collectoar, -°W“3'°3 L% mga._ .! i deflects thq‘diom towards the

oower 80 that & Tesarve of hydraliic erergy 18 provided.

If the fluid inside tle system is conauxed, :ne coapressed n.ltroson tomu
e 21ud mnd inside the mocumlatcr 1nto the systes. The charging pressure is
5006 w- ‘e accumulator is ruea with nitrogen of the firet or second srede )

4th the dow point not above -35°C as specified by TYMINI-4280-54, °

™ mugz of fluid filled into the mm\.uc cavity of the -cc\-uh-

,,,.gzmwu is 1. 15 e,

e n.oto-nad.ug electric twin pressure gauge 43M—250A ser es to measure .
the pressure in the system. The pressure ‘Zauge consists of Two pressure pick—up-,

type A0-50/250 and onme two-pointer indicator ¥2-250A. The pick-upe -are

isstalled in the dooster and msin systeas. They are px‘oﬂdod with d-pm Ihul

pevent the effects of pressure pulsation on toe mse indications.

e pick-ups convert the fluid pressuwie int, proportional dilplnc-mt. of the 7

ol of the tudular spring.

Iy means of a potenticmeter the trevel of the tubular spring d.ut\uh ‘the
balanced slectrical bridge; &8 a result, ac electrical signal is sen: to Y2-2504
isdicator where it is converted into proportional moveaments o_f the pressure gauge

peinters.
. ) Specifications:
1. Model of pressure gauge ,........ cesenes. 23MN-250R
2. Bange of pressure messursments .......... 50 to ZSO‘/OIZ
3. Working PEDE® . ......eeiiciininoannons .o 100:0220.3/0!2 -
4. 8cals reference points ...... ceeeeaa. .. 50y 1003 150; 220; 250 k‘/ﬂ
5. Pressure gauge pick-ups operate within ,
the temperature renge ............ n-a-noofso-so"o

6. Indication errors of pressure gauge at
4100°C and of indicator at .5o°c showld
e withinm:
6.5 per cent of the maximus soule rcauu
ia the working rangei :
£8.5 per ocent of the marimus soale mding
in the suxiliary range. : -
A detailed description of the pressure snugo dum u um in
Qapter 1T of the Technical Descriptien.. :

_Airoraft gognoos_lﬂt

hydrmll unlt.
The hlbouﬁ connections are intended for coupling to the grousd e

¥Mn checking the booster and main syst'ms on the ground.

e 1ndoary connections, are two coonections, namely the suc
Pressure connection of the main system. I.nstnllod sy-netrica.n: on

e recess are the booater systeam connsctions.
The design of the suction and pressure connections ie
®ly difference being the passage arees.

LoDET

the l'isht side Of th. m”. .
near frames Nos 27 and 28' on "

the left side of

apalogous (m. 1)“);
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_ FIG.134, AIRCRAFT CONNECTION
1 - riag; 2 ~ valve; 3 — elbow; { - spring; § —~ body; 6 — plug.

rrrrrr
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mcmoction consista of body 5, elbow 3y, valve 2, spring & and plug 6.

coupling the respective connections to the ground installation, the plug must
s

oved. .
v ”;n this case \alve 2 is shifted into the extreme right position by means of a

1 of thp ground connection acting upon the tappet of valve 2 so that the ground
smtallation is thereby coupled to the aircraft hydraulic system.

then the ground connection pipe is removed, the retracting spring brings the
nive back into the body semt due to which the line is cut—off. After this the con~
etion i8 plugged, rubber ring 1 adding to the airtightness of the valve.

Charging Velve

The charging valve is intended to couple to the ground charging installation
qan the closed £1lling of the hydraulic systea is employed.

the design of the charging valve is similar to that of the inboard conpec-—
ti (Bee Pig.134). It consists of the body which houses the valve head and the
gring. The plug of the valve should be removed before filling.

The charging valves are installed on the right and left sides near frames
Jos 27 and 28 in the recess housing the charging cannections.

The line discopnect valves are employed to disconnect and cloae the pipelines
wich prevents leakage of fluid from the hydraulic system.

Thare are four disconmnect valves in the hydraulic system, two of them are
lcceted in the mein system and the other two are mounted in the booster
rte.

The valves are installed near frame No.28 (two on the right side and two on
the 1aft), The; are used during disjoining of the aircraft. Bach valve consists of
tw balves screwed together by means of a union mut,

Each half is called "locking valve" (I and ITI) end in its turn consists of
&y 1, springe 2 and 6 and heads 4 and 5. Incorporated in the left-hand balf is
tlesve 6 whereas the right-band half mounts pipe connectiom 7.

Yhen the halves are screwed together and the union mut is driven home, the
body of the right-hend half displaces the sleeve to the extreme left—hand positiom,
% tightness of the valve being provided by the rubber packing ring housed in the
Froove of body 1. . :

Taen the sleeve is pressed off (hesd 4 simultaneously displaces head 5 to the
Wirese right pomition), the ducts for fluid supply are opeped, and tbe pipes st
“Bled to the pipe connection of body 1 on the right side and to screwed-in pipe
“aection 10 on .

Yoen nut 11 :.ui:::a:::.md the valve halves are disconnected, sleeve 3 is
™umed to the meat of head 4 by means of -the spring, and head 5 is di"h::c::_
::: by spring 6. Thus, the by-pass ducts are sbut off and the lines are

The disconnect valves installed ip the L.G. and booster systems bave the same
ig, the only difference being the passege areasn of the pipelines.

Pipelines

M‘Ction of the units of the hydraulic gystem 18 provided -
S. T™he pipelines of the pressure section and the working 1

by mesns of pipe-
after the valves

SECDEY
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. FIG.135. LINE DISCONNI ECT VALVE -
i s i Ive: | — body: 2 - sprimg: 3 ~ sleewe:
- e In:ll-—s-m‘m—l‘.th:.n_
! h.‘t"- heod; 5 — hend; 6 — spring: © — PIpE comarction. . )

FRAME 4OS ' : I <

65 i
(— ) PRESSURE [}
’ .

y

4 Uy 3
ay, 2

o—n\6 5 4 RETURN _ Z‘ : : 3’] 5
Looe .- . . )

TO FILTER (REF. 28}
(FROW MACHINE NO. 7622010

F1G.136, CONE CONTROL SYSTFW (Refereace numbers are a5 Fig.)2D -
1 - come cylinder: 2 ~ come cylinder hydrolock: 3 — come filwer 111'4-41s-1; 4 — cone valve I'A-104Y:3
valve: 6 ~ come comerol wait \3-T%-1. ’ T

. SECRETY’
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ATTACHMENT TN

o the mydrsulic system are mece Of stauinless steel pipes 11EH1OT, while the
returs  Lines are penufactured cf duralumin pipes AMTM. = - -

pxpansion of duralumin and steel pipes is perforaed according to Standcd
(034055 and the pipes of stainless steel are expanded according to

" sapdard 108ATS5. - : . ’

coupling of the pipes to the pipe connectmns of the un:n:s a.nd fittinr* is’.
’grfoﬂed according to Standard 1000A55. . .

Prior to mounting, the strength of the steel pzpelmes is tencd at a.
ydrulic pressure of 315 kg/cl: and the stzrengtb ot p1pelines made of ANIM dur- :
glumin 18 tested at a pressure at 75 kg/ca”.

7o attach the pipelines, the multi-seat mounting blocu are used to ﬁx~
wnched pipes bY means of tie bolts. Some blocks are attached rigidly, while the .
others are suspended frog the pipes to pronde nsidzty _of the bunched pipeés and
prevent contact between them. ' .

The single pipes are attached to the airframe by means of clips. -

The sttached blocks are secured directly to.the airfraze OF fixed thcmt
by neans of attechment unit such as shapes, s.nsles. etc.

The block seats carrying the pipes are ‘covered with rubberl;ed 5lshtl.

Flexible rubber hoses are not used in the hydrsulic svstem. There are ho'.m
two suction hoses to couple the reservoir bra:xch plpelmes To the p\-pa.

v ' Zizeliae_lgrsias
Steel pipelines of the bydxa‘.;;ic system n.re_not pa;...ted -knlc the rctum

lines are painted grey.
1o order to simplify mainternance of the system 88 well as to facilitate

identi¢ication of the pipes of any sysiem zequiTed, the pipes are wked-out socore-

ing to the rcepective systems. .

Therefore, any given lipe carries thie marking of the systea to which 1t
belongs. . Lo ;
The marks gre aade at the ends of the pires “4. di‘tﬂbut“ ;lons the “01.
pipe length at cefinite spacing. :

Some of the marks are written in full womds, €.&- “EIGH pnr.ssm" or 'SUCTIOI'
¥aereas the other marks are apbreviated, e€.g- “COKE EXT.™ -]n,ch :.-phes that the
Eiven pipes belong to the cone extension 1911"]-5-ne "'m

Cone Control g em (213-136)

Automatic follow-up cone conmtrol systed YBI-2M is mtend

‘peration of the air intake and the énsine whatever may be the conditionl of

The lutomutic cone control system is awz..cbcd on bl
CONTROL. .

In cese the mutomatic cone control fails, the cone can

% changi ; o — MANUAZ. -
ing the selector switch AUTOMATIC Z.
rated .uto—
Tuen the switch is set into position AUTCMATIC , the systema 1is ope

mMtically (principal mode) and if the switch is turned :mto ponition MANUAL, the
tone 15 extended or retracted by hanc. k
The cone coptrol 5ysteD consists of TA-
' ve 5.
Dlisder 1, nyarolock 2, filter 3, A¥-35~" control uaiZ & € .nd,,;h;:::clo-u and’
When the pressure in the SYELem arops to 35 Ke/e¥ o instant of pres=
fizes the cone in the position &% which the cone has been &t the y
Sure drop, o

means of the l'itch cal

be opCrltod unuuy
184Y electro-n@etic valve &, con-.'.

Cx.
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e check valve installed in the pressure line connected to the control wm

serves to prevent cylinder dlsphce-ent from its true positicr caused bY exceas

tnrust of the air upon the cons.

(The selector gwitch is in position AUTOMATIC)

The :.uto-nue cons control depends on the mode of operation of the engine.
The principle utilized in the cone control system consists in the reletion bet-
ween the extension of the comne and the degree of tLrust on the compressor, which
is actually the retio between the absolute static pressure at the compressor ost-
put and the absolute static pressure at the compressor input.

The cone coptrol unit is fed with an electric pulse which varies in propartim
the degree of thrust om the compressor controlling the supply of fluid into the
cone actuating hydrsulic cylinder cavities.

The cone control systea is ijnteriocked by the L.G. limit switch. When the
lapding gear is extended, the cone system is switched off while in case the lamd-
ing gear is retrected, the circuit of the system is closed and the cope control is
effected either sutomatically or manually. )

Besides, the cone Eystem ensures additional extension of tbe cone dependisg
on the angle of stabilizer deflection during a straight flight.

Switch CONE CONTROL engsages simultapeously the whole system and the cone
electric valve T'A-188Y. The switch is mounted on the left-hand comsole iretalled ia
the cockpit. .

To determine the position of the cone, a come position indicetor is employed
whose soale graduated in per cent. It is mounted on the left-hand electric board
of the instrument panel.

Besides, there is signal lamp CONE EXTENDED which lights up wher the cobe is
extended to 3=6 mm.

Cone Mamual Control

(Seleotor switoh is in position MANUGAL)

The marusl control of the cone extension it employed in case the automatic
control fails and, hence, is used as the emergency system when the automatic syss®
is out of operation. In order to change over to the manual control, the selector
switch should be set into position MANUAL. To extend or retract the cope, the s

ting kmob mounted om the cone position indicator must be turned depending upoe
M-maber achieved.

4. Cons Control Units

TA-184Y valve is & two-position electromagnetic servovalve. It consists of
ball valve 4 and slide valve 3 controlled by the ball valve and two pistons.

The parts of the valve are assembled inside body 1 made of aluminium ell@-

When the electromagnst is cut off, the valve ball is acted upon by the e
sure of fluid fed from the pump through a hole in the body mnd is set im the ©iF

band position due to which the passage of fluld to the inner cavity of first
piston 9 is open.

- Since the ares of the given piston acted by the fluid exceeds the sret of ™
piston of slide valve 2, the alide valve is displaced into extreme lefd b
tion under the pressurs of fluid spplied to the first pistom.

SECREY
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he slide valve is set into the position where the cavity 1st PURP i conplat,
ﬂ: on:ity 3Ird CYLINDER while the cavity 2nd CYLINDER is ouupled to the mt,'
to

BESERVOIR.

When the olectrousnet is energized, .
valve ball into the seat 80 that the passage of fluid from conne?tmx.‘ 1st POE
to the inner cavity of the pistop js shut off and the piston cavity is coupled :;

ected to the reservoir. .
the ”:Z.l;::i:":nm”m jg exerted upon the left-hand butt end of the slide
valve, the slide valve is displaced into the extreme right-band position due to
which spring 8 is compressed and the pistop is goved as far as it goes.

The slide valve moves into the position where the cavity 1lst PUMP is couplal
to the cavity 2nd CYLINDER sod the cavity 3rd CYLINDER is connected to the cavity
RESERVOIR.

If the electromagnet is de-energized, the pressure returns the valve into te

initisl positiom.

core 7 i8 caused to travel and forces e

cope_Cylinder (Fig.138)

The cone cylinder is intended to exrtend snd retract the cone. It consists of
housing &, Tod 5, cover 7, eyebolt 3, bush 6, bracket 2 acd bush’ 1. The design of
the cope cylinder is anslogous to & common cylinder divided by the piston into tm
cavities.

Each cavity is connected by the pipelines to the cope hydrolock. Bush 6 is
desigped to sdjust the motion of the pist~n whose stroke is 200 +1 =aa, and to lisit
the rod motion when the rod is extended.

Attached to the cylinder rod is bracket 2 of special design which is sapplist
with a bush to sttach the cable of the YNOC-3 feedback pick-up sechanical &riw.

The brecket is mounted on eyebolt 3 screwed into the piston rod snd is secant
by mesns of the eyedolt lock nut.

AV-35-1 Cope_Control Unit (Pig.139)

The cone control unit is employed to comtrol the supply of fluid fred the w3
hydraulic system into the cone cylinder cavities which provides extension OF et
tion of the cone. .

The unit consists of:

(a) apparstus 7 of nozzle-throttle type controlied by polarized relsy 63

(b) reducing valve 33

(c) distributing slide walve 1;

(4) plate orifices 5;

(e) filter &.

The £luid supplied from the main hydraulic system is fed througb °Mﬁ-‘
to reducing valve 3 and slide valve 1. From the reducing valve the fluid is
ed at a pressure of 75 kg/cn’ through two parallel routes. Each route contaiss
series resistors of whioch one is a plate orifice used as a fixed resistor -
other is a wvariable resistor of the nozzle-throttle type.

When no signal is fed to the relay windings, the throttle is 32 peutrsl P
tiopn snd equal quantities of fluid are supplied through tbe two valves %0 o 5
is no difference in pressures at the butt ends of the slide valve and, besct. »
slide walve is set into the neutral positiom. i

As an electric pulse 1s applied to one of the relay windings, the wgtll#
displaced through an angle whose magnitude depends on the valus of the pui®*
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Due. to displacement of the throttle the zap between the throtth an:h:h. nossle '
varies. Thus the gap in one norzle increases while the gap in ;u: :1 r M“."-
Varistion of the gaps leads to changes in the quantity of Anu elivered throogy

the nozile which in turn causes a pressurs differsntial to appear at the butg oy

of the slide valve. The pressure differential causes the slide _vnlve to displace

to open the passage to one cylinder cavity and cozm?qt the other cgviv] to the - »
return lipe. The pressure differential at the distributing slide velve butt endy -
fluid consumption in the hydrsulic cylinder cavities depend upon the value of the

electric pulse fed to the relay windings., ‘ : » )
To limit the speed of displacewment the cope hydraulic cylimie_r _“"d' the retumy: s

lines from the cylinder are provided with sdjustable flow matrj_ctgm instn.u.q .

in the ulstributing wvalve. : : .

Gone_Cpitnder Hréroleck (Pig.200) o
The cone cylinder hydrolock éerves te fix the cone cylinder rod in the posi~

tion where the piston occurs to be at the instant -of preasure drop. N

The bydrolock consists of body 3, bush 5, slide valve 4 with thermovalve 12,
sdjusting springs 10, piston 7, support 6, cover 11 and control Pressure connec~ . 3
tion 1 with throttle assembly 13.. . . o . S

The dody of the hydrolock is provided with four connections to couple the
kydrolock into the line RETRACTION-XTENTION. . o , - -

Tbe control pressure is supplied througk & separate connection. ) R

The fluid passes through the throttle @8sembly which prevents undue opersties
of the slide valve caused by pressure pulsations, shifts the slide valve and cos-
tacts adjusting springs. At e pressure below ?0 kg/ca? the hydrolock is open, As
the 81ide valve reaches the support, 1t interconaects the body connections in
couples. In this case the fluid circulates freely in the lines RETRACTION-EXTENSI . .
while the cone is in operation. But as the pressure in the main eystes drops to
35 36/“2. the adjusting springs return tbs slide valve into the initiel positise el
the latter trepes the control lipes betweon its shoulders 80 u' to fix the rod ix
Place, irrespective of the eense of the load applied to the cynmv;r rod, siace the
fluid cannot be forced into the system. : o

The slide vai+, -« sounted in the bush 8o that there 18 & clearance of ‘“ .

2 R .
240 410 kp/ca®, vhe thermovalve opens and releases the pressure -into the retwm

The motion of the slide valve 15 limited by support B which accommodates the -

Piston. The piston prevents further CORPression of the sdjusting springs. The ke
lock is adjusted by mears of the cover, . . L - o

lire-ap-1 mirter .
The design of 11rewuB 1 £1)¢q, 1ffers from that of 111-AC because it 18 3t
line of airect supply of fluid is cut-eff

.
+ The other ¢ 8 pertainting to the des of the 1UAY
and 11P0-l;cﬁnu., are analogo . . bizg e - ng ° - ign o

The deacription of the doiiai of the 1

Me-4C filter in given in this Chap
under Main Bystem Pressure Sectiog, o - ] . T
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. Anti-Surge Shutters Control System (Pig.141)
. em oompTiBes two cyl;.ders 7 soluatisg
4o valve © and two throttles 8 s}

The anti-surge shutters control syst

t

draulilo eleotronagne

the shutters, 22’18?1’nte:'1n the shutters retraction vjpe is 1ntended to provide
Throttle [

he shutters and to prevent abrupt opening of the shutters soted

SBO0 of ¢
vy e:c:':::u:rool when the retrection 1ine is coupled to the return line.

ip the extention 1ine is differential throttle 8 which serves te

g delay of extension snd retraction of the anti-surge shuttery,

. v:r:.::‘ku 1 to 2 sec, and retraction takes J 1o 4 sec.). The shuttems
(.::.;::::1:‘11, extended or retracted hla fliyftfiept:::’nﬁ!;;;:n the flight speed,

tjon and gtabilizer o€ e -
Mt:lx.g::':::i:::ep::;trolled sutomatically the system starts to cperste wvm
the Might speed amounts to M>1,.35. Simultaneoussy the TA-188Y electrovalve is em
1n. The circuit of the ra-188Y velve includes the surge interlocking relay sat te
stabiliser deflection angle shutter opening interlocking microswitoh.

If pecessary, the shutters can de controlled manually by means of the MME-A§
ohange—over switoh which oan be turped in one of tue three positions: AUTOMATIC,
i ; -nti-c;rse shutters are opened under the folZowing flight conditioms:

1, ®1.35, the engine control lever is set within the range from the rest
CUT-OFF to NALINOM, o

3. E»1.35, tbe stabiliser nose deflects downward by over minus 20° or
upwards by over plus .

Thus, the shutters open in case the two conditions mentioned above are sstis-
fied. The shutters are held in the open amd closed positions by the fluld presswrt.

6., Anti-Surge Shutters Control Units

rg Coutrol YN-ZD
Shutters_Cylinder (Pig. 142)

#he shuiters cylinder consiste of body 3, rod 2, cover 1 and 1imiting busk b

The oylinder is arranged in the Xinematic line 80 a8 to causce the suutters
and the cylinder rod % extend simultuneously.

Bsch shutter is driven by a shaped rod which is sttached to the shutter with
one end and sorewed direotly imto the cylinder roa with the other end. The It
bush is used to obtain a defipite travel of the piston usnd, hence, & definite
angle of opening the shutters.

The shutters throttle imstalled in the retraction 1ine oconsiets of body 1
cover 6, set of throtile washers 2 and rings 3 fized “ogether by out 5.

#he fluld delivered through the holes in the throttle washers 18 delayed =
to whioh the extension of the shutters is made more smooth.

Differential Throttle (Pig.14)

ot
The differentisl throttle is designed of counection 1 with cthe throttle ¢

velve with the throttle which sre housed 1o comson body 2. pers. P
Eaoh throttle consists cf & set of throttle washers and distano®

valve has s through port msde in the tapered butt end intended to ooneot w

throttle of valve 3 to the common cavity.

e
Vhen the fluld prossure is applisd to the differemtial throttl® in the
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' arrTow OD the body¥ (externsicr o¢ shutters), the fluid passes
by 8B
. saitented

T e throttle
"
= the grooves and
e i€ g bty-pass: |
et wmzctm“s-e 2 celay 32 exrtenston ¢ the shutters by 1 to 2 sec. .
sn‘l&". to € f£1uid pressure is a;pliei +n tne direction opposite to th'e arrow-

oo th:r‘ction of shu‘cters?, +he Tluié first passes through the v:-.'lve

==t sy (76 set since the valve 18 nOW force: into tbe seat of the body by

Cers >

- £luid gressute; ihec +re f1u1¢ passes through the port msde

: in the conpecticn, ceuses tte valve to displace aside ‘azd

-a3ial &r;i.ings ip the valve so that 1t enters the.

it &

- by the X
i wd.nd shrough the throttle jpsice the vulve and finally enters the
:L’m“ n as ths rluid is delivered tarough two throttles, tbe time of
t“..‘non of tte shutters is 3 to 4 seo.
b o

ri-16.Y Soutters Valve

| ter ; alve TA-188Y
-pstalled in tpe anti-surge shutters comtrol a)s_tel 1:: a v n,.:y.p: Y ,"
=, description of the valve i3 given iE ihe Sectioa Cose Contrel Umits.

<. ®ing Tiaps Jomtrel Systein (P1g.145)

=~¢ wing flaps control system comprises the following anits:

{a) TA-18aY slectromagnecic valve 12; -

. 3 1 . ,

(3) two actuating cylinders . i . ine

Iz order tc ottain toe reguired’ speed o7 sipy extensicn (2 to ~3 sec );1.. =
mesion lize is provided =it two throttles, 1 == dia., jrstalled in;cthe‘;up’
- case of cteziing the Systex on the sroand, aSYL-RIonous extens.oR (_» tmf
i peczissivle, the lag oelng ejunl Tc cne sozplete travel of the flzp ).0 !
e s cozplete extension ©f d3e Iiag. =i oTbeT crly sterss extenting). e
+pe mechanical loo

-3 - iop flans m-e koDl 13 place ¥
Io the U¥ pasition tne wing fiars E . etatned by the ﬂu_ird

¢ the hycraulie cylinders and p 1re 20YK peeitacn they nr
ruse, . : P tem that the

e wing flaps cylinders ere SO ccx;:ectc‘d izec the pydraulic sys 2
otsare for RETRACTICH is dellveres cteméily ZTom the EYSTER.
% EGIOK is delivered Zron the Ta-15a¥ vAlvEe. Fher
TIYICH, the cylinder ~0ds ave ertenced ¥F virtue of ¢1 ON is ssaller than the
t* the cylinder pistons (the ares of +ne pistox foT sETACTL . :
€ of the piston for EXTERSI(K). xt peion lipe communicetes’

. ) e g
$ith th + sition BETRACTIOCS, *he €X] . . o
e valve set in po aused %0 retract due 16 the

¢ the flape are wt
£ the aeYoe—

Ttk the return lime. hepce the cylimder Tcds Ase
Feewe of flui¢ constantly deliverec 3 the sysiem. Si®C sction ©
N1ed 1n the extendes nosition, thes Are retracte’ due to the ] .
Twaiz load produced whem & ceTtainm speed i8 achieved. . . cpe Tleg®

Toerefore, tpe aircraft wiung flaps €37 edequd
* Ziosting type. With the wing 2laps such 8¢ trese, t e )
4 be extension angle. The Fluid 3f forced through the © valve lo%0
Ues to rechsrge the sccusuistors or 18 T€°0S
Y% returp line wnen the pressure exceeds 230 xg/cm -

. Jooate:
The F4-1B4Y velve is controlled from@ poard M3-1 i
ctiop of the le

i ip gromt of e
hand console. There
"ine control ever on the horizontal B€ gt . .
¥t buttons on the console: T . the yai-ﬁtcrl are directed
The lights of ‘be warning laspe 31lumipating , ,
" recpective tuttons.
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T4-1547 valve delivers
o8 18 d.pr“‘ed- the the Ny
¥hen the buttor !B’SI l«lP‘ are set into & position d.m..

a nosnioz, the -~5~1’i:t:onn‘
YLAPS EITESTED eppears In case he landizg gear is
on the instrument pazal. ﬂu,
tracted while the wing flaps are set in tbe exte-£ed positid, the mr&r
:on-unm Gm nﬂISICI appears on the warning -is-‘i’ sazel -2

. ' ¥ipg ¥isp Blindsr (hs--‘f)

e wing f1sp cylipder is jptepded for er-esiol sz -etruc..g. 02 e .:_:
laps. 1o the extended position the cvlinéer 17 Tetaiaed by The Tluld prsem
and in the retracted position they are retained ‘:7 e flu2if pressTe asd m
sectanical ball loek. :

the wing flsp cylipder conim of sleeve sitazel bo¢$ i, txexnting Tof .:g
»all lock 2 and adjusting bolz s, statiosary oi € az? Tast € grick is useld as tn
iocking mechanmiss. : P . o N

At the end of the cycle mm <pe bails of TzZe lock »ailt izto the el
pistan press locking sschanisa bush S, cONGTeSS Toe spricse and displace the Wk
to the laft unless the balls get jnto the Tecess maie CU & scputn bust fimd
the body. .

At this instant the locking sechanism bas: astel ST U7 the s7Tings is comel
to displasce to the right, forces the balls ipts tis recess, Tasses sbcve thas, '
#:yes them so that they cammot fall out. )

In this position the cylipder roé is -c:ke o B

¥heu the wing flaps are extended, the lo.t"- Zec:az: sz Tus:t sasted wpon W
the fluid pressure is ceused to trsvel 3 tae exs—eze lef poeitiz ame elease
the balls. Since the balls are mo 10932" ~etaizei fue T extezs s . of tze mob,
iney fall back from the recess, and the lock is cpezel -zeserr, T : .

Statiopary rod 6 with the piston is designel tc Teiuze <re ares cf I o
tending’ rod during extensiom.

The perliniblc axial play in the bs..l tesg ir wre Zixe: jceitior is 2
to O. 7 -

TA-1BAY ¥ing ! '1.1 Salve
The wing flaps control system is fittec wizl Ta-18F vilve.
The description of tbe valve is given in the Sectiac "ioze Zoatrol m

9. Aly Brekes Control Systew (Pig-247) :

The air trakes conmtrol system comsists of & ctielk TRLVe Wil 2 omovalve Ih
rA-18aY valves of which valves 17 are the side air trakes valves s W78 10 16
the ventTal air breke wvalve. Besides, there are corse-feel vaive 15 amd three
cylinders for extension apdé retraction of air t—akes taoand 1%

The air trakes are comtrolled by bution IS-& mccTiel or 2e rurotale comt™!
lever (Pigdw), ° A

The air brekes comtrol system begins at the coTpcsite VaLVe which 8 1wt
led i the pressure line and composed of & check vaive ani'8 1hermovalve.

de
The pressure live at the outlet of the check valve .M“m“’
air brake valve TA-184Y and to the ventral air drsse ya ve A-15-T. e outlet

SECREY’
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13 — dwenle; 14 - side air heshe cylioder; 19 -

o boshe voive [A-IMY ; 18 — ~wowal oir beobe
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— '711‘__
of e valves are C

e cross=feed valve 18
g Wk coptrol system 8O
5o the aystem is pros
i braies. :

e [a-1887 valve of the third air brekse is

-ljtﬂ
o sttached, the ventral air brake does

astast retrection.

fas air brakes are controlled as follows:

is a result, the side

sk is suspended) are sxtended.
ew the button is set into the initia

| mce, the air breukes are caused to retract.

'Mim.

fen 20 pressure is built up in the aystea, tbe aird
th retrected rosition by means of the check valve. o
the tharwovalve mounted inside the check valve relesses t

s wrking fluid caused due to an elevetion of
tim of the aircraft, -

o reduce the pressure of the returm fluid, the

st the throttles listed below:
{a) throttles of 1.8 sm dia, mounted into

4 e retrection apd extension lines at the outlet of the

dr brelngy

(b) throttles of 1.5 ma dia, similarly mounted into the
iwtalled in the retraction and extension 1ipes st ©

L) alve,

te velves are de—energized and the valves are shi

; Inthe extended and retracted positions the dr b

oupled witb the air brﬁke cylinders, respectively. The

fu‘.d retrection lines of the side air brakes cap comsunicate through the
oed nlve. o - ’
jptended for connection (cross-feeding) of the side

as to prevent occasional closing of the side air brakes
surized when the msintenance personnel wark neardy

installed in the systes to emsure

ocking of the systea when thy drop fuel tenk is sttached. When the tamk
not operate since the limit seitch iostal-

i ot the drop tank sttachment fitting is depressed and TA-18AY valve is set for .

In this case only sids air braces can be used.

%hen the button sounted on the throttle control ie -eno_rgisdd. the electro—

aguts of the valvos are snergized and the valves are set into
air brakes as well as the central air brake (when mo

position EITERSION.

1 position, the electromagnets of

fted to position RETRACTION.
rakea are retaimed ¥y the
Tekes &re retained in-

he SxXcess pressure of
tesporsture in the courss of opere-

operating lines are fitted
ﬁw valve éonuctzbn- are installed -
yelve cogpectioas are .

be outlet of TA-188Y ventrel sir

10. Air Brukes Coptpol Usit®

Check Valve with Thermov.

- e valys consiata of body 1, cover %
®juwsting spring 7 with stop 2.
The valve is placed in the system so thet
Meses through the check valve. : )
Then the pressure in the system 1s seF0:

the air breke system is cut off fro® the P

Inasauch as the valve connects the re
"ot the brakes are retracted, the check ¥
™rction 1ine into the system,
2 '5' during flight. Wben the pressu

Xg/ca®, the check valve togetber

SECREY

check valve

i.e., prevents 8

,1!..(1'15.10!) ‘ L
¢ with sprisg 5, #eet 3

the valves

che flusd deliversd t°
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[} d »
£ lpcreoged presiure AN

F1G.148. CHECX VALVE ¥ITH THERMOVALVE
] — body; 2 - stop; 3 — seat; 4 — cover; $ — speing; 6 - ball; 7 ~ o
Justing spring.

F1G.149. CROSS-FEED VALVE
1 —cover; 2 - body; 3 — rod; 4 — cover; $ — handle;
6 ~ retracting spring.
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'nml" which results in coptraction of the adjusting spring. When the abowe
o is built up, <he valve ball hits the stop, and the excess pre is ro=
st !C.Il‘.
1f the syscem operates cormally and the fluid expands due to heat ingide the
el SPACESs the valve opens wher the pressure differential is 20 45 i;/az.
Le. the pressure st the valve outlet exceeds tre pressure in the system by the
awe o B¢ valve calibration. This prevents dazage of the air brake cylinders.

#pe cross-feed valve is used for connecting the side air brake extension lime
retraction line during maintenance operaticns on the ground so as to
occasioral closing of the air brakes leading to accidents when the persen—
=1 is engaged neardy the brakes.

e valve consists of body 2, retracting spring 6, rod 3, cowers lapd &4, amd
wmdle 5. The clesrsnce between the rod and the body being & to 8 microns, eXCes~
g loaks of fluié between tbe air brake control lines are pot possible.

mrdishydnuhcsllyba.‘.mod.mnmsan ted by of pulling
the od out and setting a fork with a flag betweer the cover amd the bapdle. Das
s this, tbe initial closing of the copnections effected by tbe slide valve should-
« is removed and the connections comzunicate through the elide valve central drile-
ling.

fhe valve is located in the main whesl right-band well.

e valve handle is painted red. The puiled—out rod is locked with a cottar

pis with s flag.

e the

The operation ef the F'A-184Y valve is descrided inm Section "Come Camtrel
L

The side air brake cylinders consist of inlet counections 1, cylinder cover 2,
Qlisder body 3, the rod of piston 8, locking slide block 5. ayobolt 6 and pipe 7.

i particular feature of the cylinders design lies in the fact that the flwid
fer retraction and exvension is delivered thLrough elbow conmectioas 1 and
Wrowgh the interior ducts in the cover.

The pressure is delivered for retraction through
mlded retrection connections. Such design of the exte
elbow coupling of toe connections installed outside tbe c¥
Gtremely limited space at the place of cylinder attechment.

pipo'lcom.etd to the
nded coamcticn-nldﬂc
undorhmrl.bultot.

Ventral Air Brake Cylimder (r1g.151)

The design of the ventral air brake cylinder is apalogous to tbat of the sids
of the elbow connections and

air brake cylinder witn the exception of the desigu
®uilability of the universal Jolmt
- ° shaft 2 with
The cylinder consists of body #, cover 3 screwsd on tie -wm'i T ocking
* comnection, rod 5 witb a piston welded isto 1%, uciversal jo .

Mate 7, ayebolt 8 and pipe 6.
The fluid delivered for retraction is suppli

tem, through & dralling in the shaft and through
% connection.

ed through & respective comneoT
pipe 6 coupled to the retree-—
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11. L.G. Coptrol Syste= (Fi£.152)
is desigped to provide extersion and retractio ¢

.G. coptrol systes ) . ;
The L of the landing ge&ar &3 vell ac OpenIrs amd clesipy,

the main apd the pose struts
trut doors. ) . ‘
the l;:‘ : :u Rydreulic control system coasists ¢l the followinz umiss:
e YU
(a) TA-2/1 laniing gear valve 30:
(b) three check valves 5;
(c) two sequence valves 363
(4) three cylinders for L.G,
with h,drolocks 34 and 40; ..
(e) two emergency valves 32;
(£) L.G. up-locks cylinders 39. -
‘ghe landing gear TA-12/1 valve is contrclled by the pilot by means «f g
switch mounted ob the instrument panel. . - R |
The switch has three positions: EXTLUTLD, ESTRACTED and NEUTRAL.

exLensioL and retractioz 35 and 38 W

The three positions of the switch corresyond to tLe three respectiw n.

tions of valve I'A-1W2/1. )
When the switch is set into positiop EXTIZDEL the valve -connects the enm-

siop line to the pressure line and couples the -ectraction line to the retars lm

whe fluid in the extexsion lime is first supplied o the cylinders of the

L.G. msain struts up-lock, to tbe nydrolock and to the L.G. nose strut cylise. -
When the hydrolocks are open and the main waeels acd the nose strut e -

clocked, the fluid flows through the maip strut lock opening cylinders T the

hydrolocks of the main strut and then to the actusting cylinders ss well anb

L.G. sain struts doors. Thus, the strut doors are opered and the main strets @

axtended. : o . .

fhe nose strut is extended somewhat earlier because the fluid for exteix

of the noss strut is delivered simultanecusly to the hydroisck and to tee siat &
fhe L.G. main struts are retained in the extended positior L. »eans “‘_

actuating cylinders inner wechanical locks and hydrolocks while tbe [pose .“-.

retained therest by mesns of the stop and hydrclock. ' '

®ith the L.G. extended for lsnding, the switch remains in position NI

as long &5 the landing roll is performed and the aircraft is placed to o it

.
place, after which the switch is charged over to position KEUTRAL -and lockst ¥

retaiser.

When the switch is set into position RETRACTED, the TA-12/1 valve cam

the retraction line to the pressure line and couples the extvension 1isé e ©
return lime. ‘ o

. ) ] -
The pressure csuses the fluid to pass to the maip strut Lydro ock s .
automatic brake cylinder. : ) . o E . .-
Simultaneously, the fluid is delivered to the L.G. main struts Wl‘:,’
the up-lock cylinders and to the sequence valves. In this case t5¢ up-lock
are set to the initial position so that the locks are allowed to fif e
they are retrected to be locked. L o >
tru Proa tbe hydrolocks the fluid comes to the actuating cylinders asd B 0
Struts are retracted. At the end of the retraction cycle the levers of ""VI’

oo
design mounted on the main struts press upon the rods of the sequence i
which the fluid is delivered 7

or retraction of thc main s:rut 4o°T® woer =5
are depressed. . o . . . .

FYYITAd
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jpto the initial position, the retrastigy
1i which in this case serves 88 8 return line js cut off. Hence, the fluid i
ine

turned through the check valve and the cross-feed line of the up-lock cylinder,
re lied to the automatic prake cylinder during retractin
lever of [Y-7 brake valve and effects the

When the up=-lock cylinders are get

¥hen & pressure is app
of the L.G., the cylipder pushes the
braking of the L.G. wheels. .

¥ben the valve is set into position NLUTRAL, the extension and retraction
lines are conpected to the return line.

To reduce the pressure of the returm fluid, the TA-12/1 valve is mounted iy
tLe extension line and a throttle, dia. 3 mm, iB fitted into the valwve connectiom,

In order to prevent sbrupt extension of the struts under their weight at the
instant of extension, the lines are fitted with the throttles given below:

throttle, dia. 1.6 mm, built into the nose Btrut steel glbo';
one-way throttles, dia. 1.2 ma., installed in the main struts.

To prevent the affects of the return pressure in the system which are causel
during operaticn of the air brakes and may lead to unlocking of the L.G. actuating
cylinders retained by the mechanical locks, a check valve built inte the TA-w2/1
valve return connection is fitted into the return line at the TA-1422/1 wvalve ont-
let. ’

The struts &re retained in the retracted position by means of the up-locks.

After the L.G. is retracted, warning lamp L.G. RETRACTED lights up. The switel
should be set into position BEUTRAL and locked by a retainer,

ifter extension of the L.G., warning lamp L.G. EXTENDED lights up on the wi»
ing penel.

In case the main hydreulic system fails, the landing gear can be extended W
means of compressed air,

With an emergency extension of the landing gear, the emergency L.G. m
valve mounted on the right-band console the cockpit is to be opened, due to which
the air at 110 to 130 kg/cnz is fed from the emergency air bottles through the
return valve to main strut lock-up cylinders 39. After the up-locks of the sain
struts and the locks of the main struts doors are opened, the air for extension
the doors is supplied through emergency valves 32 while the air for extension of
the L.G. 1s delivered through hydrolocks 34, To extend the ncsé strut the conpressl
air is fed diyectly to hydrolock 40, passes through it and operates strut sctusti®
cylinder 38 to extend the strut.

. After an emergency L.G. extension, the following operatione should de por~
ormed: : -

1. Open snd lock the emergency valve.

2. ~Rellene the air from the emergency L.G. extension system, discomnect e
mun.m tr nose struts oil delivery pipes within the sections between the wlaﬂ
= cylinders and disconnect the pipes coupling the main strut doors energesT

ves to the extension line. After the air is completely exhausted, compect t8
Pipes and lock them (Fig.l24).
ntnz;ic:mnect & ground hydraulic pump and perform 10 to 12 cycles for tbe 1.6-
oo and extension 80 a8 to remove the air remaining inside the
sylte:. Check the airtightness of the joints.
- Make sure that the L.G. up~locks are in good condition.

CAUTIOR! N
c;ver :zr:cttme landing gear before toe air is released from th
lina yetem after using the emergency extension systés.

8 25X1
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12, 1.3. Control Ucite

Ta-42/1 1.5. Valve (Pig.153)

mﬂ-““a/“ valve is 2 three-position electromagretic servovalve.

e valve consists of two esiectromagnetic ball valves 5, distribution slide
v 1% plungers 3 and bushes 2 with springs &, which are housed in body 1 made
“udni‘ slloy. ’

e alve is provided with buttons for manual control.

en the slectromagnets are de—epergized, the valve balls are pressed to the
right and left cavities of the distribution slide valve are connected to

1ine and the slide valve is retained {n the neutral position due to
ghlon of the springs. Both outlet connections are connected to the return line.

fhen the jeft-hand electromagnet 13 cut in, toe electromagnet core shifts and
pall 5 to the seat. In this case Lbe cavity on the left side of the distri-
Wticn valve comsunicates with the returm line and the right-side cavity communi-
wtes vith the pressure line.

s the pressure is applied to the right-hand plunger, it shifts slide valve 10
W% the extrome left-band position.

The right-band bush remains in place since it rests sgainst the body.

e left-hand plunger and the bush travel together with the slide wvalve to the
qirems left-hand position until the right-hand bush rests against the body.

In this case the left-hand connection communicates with the pressure line and
W right-hand connection communicates witk the returs linpe.

When the left-hand electromagnet 1s de—energized, the pressure causes the
wlw bell to shift from the seat and the cevity on the left side of the slide
wiw comunicates with the pressure line.

™ slide valve starts returning to the peutral position due to action applied
% it by the left-hand bush scted upon by the spring. As & result, the amounts of
peesures applied mre balanced.

e slide valve atops as soon as the left-hand bush reac
Wy,

Cavity PUMP is closed thereby and the outlet conpections
Wum line.

Then the right-band electromagnet 1is energized, the ri
Emicates with the return line and the jeft-hapd cavity ret
j*sssure line. The right-band connection compunicates with the pres
left-hand connsction is coupled to the return line.

The operstion of the unit is analogous t0 the operatiold perfo
Ift-band electromagnet is energized.

Tn the right-band electromagnet 18 cU
#t in the neutrel position.

Yo the pressure is zero and the electromegnet 18
Wivs 1s set in the neutral position by eprings 4., ed and the DUEOR
% engags the unit sapually, the eafety copé should b:,:::uon is imperted

:’::““ sharply, but without striking. Simultaneously.
magnet tappet to operate the ball valve. gbt-band electro-
In thie case the right-hand button ects inste
WEuet and the left-hand button acts instead of the left s
Installed in the valve outlet 1ine 1s & 3 wa. ai& tmn‘;vo -
™e seat of the RLSERVOIR body 18 ritted with & check ¥
[ &Y ml, slide, spring and & DOAY with & cover.

pats, S8

hes the rest in the
communicate with the

ght-band cavity com~
aing connected with thse
gure line and tbe

rmed when the

t off, the slide valve is similarly

ae—energised the slide

conpection-
bich con.ilt.

SELREY
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eck TALT® allows the ¢luid ;assage IXB tte valve anl prevents spread-
” 4 ) - .
. sve returs lizes of tIe sYSIed int5 the L.3. control systes.

x pressue iz

e wp-lock c:vlin:'.e: of the L.3. mAiT BITEIS IS gaie ictegrai with the seer-
st mlockins cylinder s? +nat ther are -housed inside s comacn body. The descrip—
:-n. of the exeTEesCY aplscxin: t¥oizier 1B glvel iz Section "Air Systes”.
" e up-lock cylizaes of Tie - .. zain simuts consists of body 3, Tod & with
ew 1 axd locames 2, azi statiosaTy piunger S. .
~od is préreulically wg acced, i.e. the ared of the rod piston in
anty ETE.LOTICH 1S egual to tze aTea o7 tze wod pisten ip cavity msmn.—m-‘
a8 DeeD ochieveu by virtue of usite ® statiozasy plunger sounted in the system
« thav the rod travels along the siatlozary piunger when it returns froa the oxtn-.
L lipe sice. The dismeters of ite Fluzger ghaft and of the cylinder rod are
This prevents occasiozai operstion of tne cylinder when & pressure is built
o i the two cavities after the TA-1a2/1 valve is set into tpe ‘peutral po..itia‘
i.e. when & pressure is buiit up iz the Teturc 1ine). ) ‘

There are three connectiozs for coupling the body to the systea, pasely o0e
ccmection for the retractior _ine and two for tke extension Line.

Ihe cylinder rod is 3ouxted into the cylinder so tbat the clearance beteeen .
2m is small which reduces fluid leakage whex extending the L.G. L T

faen & pressure is delivered to the extecsior line, the fiuid scts on the rod
o dirlaces it wntil the up-locks are opened. Keaxwhile the pressure is nat supplisd
w0 the other wnits ir tbe L.G. main STIUts extecsicn line. After tbe rod is exten-
i, & passage for the fluid to e supplied toO the second extension connection 18
tewd 30 88 t0 foed the fluld to the door cylinders and the actuating cylinder
mirolock to continue the extension cycle. .

us, the interlocking of the extension 1is accomplished which implies thet
te jressure for extension of tbe L.G. main struts is not deliversd to the L.6.
xtuting cylinier as long as the sirut is retained by tbe up=lock. -

The mose strut bas its own isterlocking systea which utilises the mmlm
@iemsion travel of the strut sctuatisg cylinder to open the up-look when the &%
is in the retracted position.

Then the pressure causes tbe rod to return to its ipnitisl

rtraction and discocnects the extension ports which 2 the L.G actuating
ntan line, the fluid is returned froz toe extensicn cavisy .

qlinder and passes through & special cross-feed line oqnippeéo
The lock cylinders are located togetber with the wp~l

gyustiss 8<
the cylindeT

1.G._Eyarolock (rig-155)

The hydrolocks of the main and 10s€ strut : :
%ly in toe configurstion of the connections. 2, slesve 7, valve 8
The hydrolock consista of bodies 1 and 4,
"tk & thermovalve, emergency exvension Talve n, »
*ting spring 6. he.‘t.”imcmq’fth..
The kydrolock is intended to trap the fluid inside : - . _
“tuting cylinder wrich prevezts f0lding (retraction) ©
te actoating cylinder mechanical locks £ail to operste-
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Ld
¥hen the preesure js delivered to the extension line, the fluid supplied t,
n
nnection A gets® inside the cavity of bvody 4. Then the fluld . suses the valve wiyy
€O

the thermovalve to move eaide, flows through the outlet vonncction to the actygt-
ing cylinder and offects the extension of the strut wheel.

woen the extension is over and the pressures at‘ the 1n19t'nnd_out.let of the
valve becose equal, retractiog spring 10 displaces tne valve "lth.the therwovalve
o the seat BO that & certain quantity of fluid inside the actuating cylinder

trapped.

ex(:en:;:: z;:ich'stm’;z are retracted, the £1uid delivered to connection B shifty
the piston and the teppet into the extreme left—band position. Neanwhile the tep-
pet digplaces the valve with tbe thermovalve aside and thereby opens & pessage for
the £luid to pass from the extension cavity to the return line, After the retres-
tiop 18 over, when the L.G. control is set inte position NEUTRAL, the piston re-
trecting spring returns the tappet and the piston into the initial position while
the respective spring moves the valve with the thermovalve to the sest.

In the case of thermal expansion of the fluid trapped inside the valve caviy,
the pressure 18 released through the thermovalve built into the hydrolock valwe,

Thermovaive 8 consists of ball 9, & rest and & spripg with a nut. The thermo-
valve is calibrated to open at pressure 279 ks/cnz.

The nut is locked due to springing action of the threzded portion of the nut
which has an axial cut and & subsequent slack of the slot.

When the L.G. is extended on emergency, the compressed air delivered to coe-
nection B displaces emergency ‘extension valve 11 to the seat formed by the butt ol
of the sleeve. In this case the air passes torough connection I' and extends the
strut while the tigktness of joint between the air cavity snd the hydrsulic systea
is provided through the close contact between the butt end of the emergency oxten-
sion piston and the batt end of the sleeve.

When the ai. is released from the emergency extension line, the emergonty
extension valve is set into the geat of body 1 by the retracting spTing.

The main struts hydrolocks are mounted on the actuating cylinders and the Ll
strut hydrolock 1s jnstalled inside the nose strut well.

The actuating cylinder consists ef upver cover 2, hinge attacheect ritting L
gleeve 4, rod 5 with eyebolt 7 end a locknut, and lower cover with a fixing pat.
The cylinder servee for extension and retraction of the L.G. nose strut.
The kinematic system of the nose strut and the attachment of the cylinder ¥
the strut provide for retraction of the rod during extensicu and vice versd.
Inasmuch as the pressure is dellivered to the exiension and retractiod caviti®

through the hinge sttechment fitting 1 of the cylinder, no flexible pipelises &7
required.

The L.G. main strut wheel door cylinder is similar in design t© the actustl®

oft
cylinder of the nose strut. The door cylinders are installed in the right o }
wells of the wheels.

LEX
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3 = hinge attac
6 - cover; 7 — eyebolt.

! - sttachmeat hinge; 2 ~ upper cover;
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akdown of the main stTut wheel doors during retree. .

In order to prevent a bre
1 retraction und closing of the dcors should fo)yy,

tiom, it is necessary that whee

one anothsT in a definite sequence.
A priority (or gequance) of retraction of the struts and doors is Providet

the ssquence valve built into the cylinder door retraction line. The sequence wiy
consists of body 3, check velve 4, epring 2, rod 5 with retrecting spring 6 am
ad justing BcTeW 8. When the pressure is supplied for retraction, the fluid is day.
vered to connection & and fed to the strut actuating cylinders and the doors cy-
iipders. The main struts start to retract bdut the fluid is not Bupplied‘ to the
doors cylinders since the passege to the cylinder retraction cavity is cut off iy
the check valve., When the struts are fixed by the up-locks, the strut. cylimd
pushes a lug of special design which in turnp pushes the piston of the sequence
valve so that the piston displaces the check valve. Due to this the fluid passes
into the retraction cavity ef the L.G. doors cylinders and causes the doors to re-
trect and close the L.G. wheels. _ ) o

Wher the L.G. struts are extended, the rod 18 set into the initial positim
by retrecting spring 6 and the check valve sipks into its seat. But inassuch as
the fluid fed from the retraction cavity to the return line flows in the opposite
direction, the check valve does not oppose the flow. '

If the valve is leaky and the fluid is not drained, the door can be retrectel
partially which may lead to & breakdown. To avoid this, the body is provided vita
comnection B connecting the body to the return line. The fluid whbich penetrates
through the closed valve is drained to the return lipe through a drain pipe asd
does not cause retraction of the door. -

When the strut presses the rod, it causes the rod to displace and cut off tw
drein port and after the valve is open the fluid cannot pass to the return lims bt
is routed to the L.G. door retraction line. )

L.G. Maipn Strut Actuating Cylinder (Fig.158) o

The main strut actuating cylinder ia designed for extension and retractics of
the main struts. When the cy_inder is extended, it serves as @ losd-carrying stret
brace and prevents folding of the strut by the sechanical lock fitted into the
cylinder. ’

The £1luid is delivered to the extension and retraction lines through tbe
cylinder universal joint and then slong the pipelines feeding it to the body cof
nections of the extension and retraction cavities. Installed directly om the sctasts
ing cylinder is L.G. hydrolock 5 which is secured to the cylinder bty means of &
clamp. The hydrolock is connected to the extension and retraction lipes.

The extension and retraction cycles are sccomplished as followss

¥hen pressurs is fed to the extension line, the fluid puﬁael through the
universal joint and its axles, enters the hydrolock and is further delivered 1s80
the exteneion cavity. As the pressure of the fluid is spplied to the surfece of
the rod piaston, the rod is caused to displace. : :

The rod piston comprises the mechanicel lock which consists of expsosioe
ring 12 and locking bush 9 with a spring. The mechanical lock operates 88 folless
When the rod moves for extension or is set to the retracted position, the exps”
sion ring is compressed, the bush is displaced aside and the spring is .txond-. N

At the instant wheu the rod reaches the stop while extending, the .‘pn.i-
ring 1s aligued with a groove in the body 8o that it enters the groove ®
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FIG.159- AUTOMATIC BRAK
) ~ coveri 2 _red: 3} - body: d

OZZLE FLA
\ F1G.161. ENGINE

E CYLDNDER
- remBctiag SIINg.
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ing. &8 the bush is acted by the spring and by the pressure, it moves tc the righy,
and fits ipnto & positionm just under the ex;awsicn ring due to “‘ick the ring ig .
locked inside the groove. Hence, the lock is fixed. "hen an axial load jg epplies’
for retracticn, the rod canpot move since its lug 1ests against the ring locked
inside the groove. ‘
During retraction, the fluid pressure causes the busk to displace to the lefy,
move from under the expansion ring and 1elease the rins. While the Tod iS5 thifteq
for retraction, the expansiom ring ccpiracts a-ainst the body gToove bevels ti)}
its diameter is equal to the diameter ¢ the cylinder so that the rod is allowed
to retract, : -
The internel assembly of the piston allows the diameter of the cylinder Tod
to be increased without reducing the pistorn area irside cavity RETRACTION.

The automatic brake cylinder is installed in the L.G. retraction lipe. ¢
It is designed to depress the lever of the Iy~7evalve mnd theredy provice the
breking of the wheels during retraction. .
The cylinder consists of body 3, cover 1 and rod 2 with retracting spring 4,
When pressure is fed to the retraction live, the fluid surplied causes the pod |

to extend, displace the IIY-7 valve lever and effect the braking. L

When the TA-142/1 valve of the landing gear is set into position NEUTRAL, the
spring displaces the rod into its initial position and tkhe wheels are released
through the NI¥-7 valve. The adjusting screw is set ,ato a position where a pressure
of 3 to &4 1{(;/cm2 is built up in the brake sSystem when the -7 valve operates, The
cylinder is installed behind the contrel column in space between fraces Ros 6 apd 7.

One-Ray Tarottle (Pif.260)

The one~way throttle retards the fluid flow in one direction and allows the
fluid to pass freely in the other direction. . . .

The operation of this kind is provided by the use of a check .-lve which has i
small port in plunger 3 interconnecting the inlet and outlet con. . tioms.

Wben the pressure is applied in the direction opposiie to that indicated by
the arrow on the body, the fluid can travel throuch the calibrated pcit so that the c
velocity of fluid is considerably reduced, .

When the’ fluid travels in the backward direction, the pressure acting on the
prlunger compresses retracting spring 5 ang displaces the plunger so as to allow the
fluid to pass freely through the throttle.

The one-way throttles installed ip the main strut retraction line are designed
to retard the fluid drained from the 8ctuating cylinders retraction cavities at the
instant of extension and thereby ensure a smooth travel of the struts during exter
eion. When the L.G. is retracted, the throttles do mot affect the speed of retrsc-
tion because no retardation of the fluld moving in this direction is caused.

The Ope-way throttle consists of body 1, cover 2, plunger 3, spring 5, .wﬁﬁ

and protective screen 4.
13. Engine Kozzle Flaps Control Systea

The engine nozzle Tlaps are controlled automatically by means of changing ""'
position of the engipe control lever. The nozzle fleps hydraulic system comprises
F4-1644/1 hydreulic valve 41 and ra-173 metering units 42, Prom the metering units
the pipeline runs to the hydraulic manifold of the engine. Nozzle flaps actuatisé
cylinders 44 and synchronizing valves 43 are also connected to the manifold.
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e no3sle flape actuating cylinders sad the aynchronising valves are mounted
.uwnafomnpm of the engins set. . .
Mo jot Dossle flaps follow the displscemant of the engins control lever
iis the renge from the aipisua to the maximum augmsentation i‘ti.nsa. The flape
\ campletely open within the range from the engine idling rating to n = “ﬁ per
ﬂ‘ﬁgw rotor speed. ' -
Is case the all-duty Jet noszle control aystem fails to operate, a two—posi-
tim jet oossls control system cAn be eaployed by cutting in switch EMERGENCY
KE3E CONTROL, due to which the follow-up systes is switched=off. In this posi-
ton of the engine cootrol lever withir the renge from the engine 1dling rating
was 603 per cent of the high-pressure rotor speed, the pog:le £ aps are com-
pletely open. When the lew.r is furtter shifted, the flaps close up completely anmd
ties open their full way only at full augsentation reting. ¥be: the lever is o
Qifted "D the opposite direction, the modes of engine operarion are changed in the
Phe T'A-173 meteriag units fit.ed in the retrsction and extension lines bet~
weez the 'A-1680/1 valve and the cylinders, are designed to allow certain quenti-
tlas of fluid to pass to the cylinders aod to lock the systeam in the event of
dmage of the pipelines. The f1luid delivered in the opposite direction passes .

e Ti-164M/1 valve is & combination of & three-position electrouagnetic valve
@i s teo-wey hydraulic lock provided with thermal valves. e

he valve is intended tc control the cylinders of the engine noszle Flaps by
Mews af dalivering the compressed fluid into the retraction and extension cavi-
ties and lockdng the fluid inside the cylinders in any intermediate position..

In arder to protect the cylinders and the system from the thermal expansios
o the fluld trapped inside the cavities, the valve 1s equipped witb thermal

The valve conaists of body 1 made of alumipium
1o, a mydrrulic distributing unit comprising two bs
Mguets, two retracting springs 3 and two thermal yalves 8.

In the course of operation the FA-164k/1 valve cas be set
Fsitions:

1. Yhen the eslectromagnets are de—energited,
i Yy springs 3 to bushing seats & so that the supp
from the high-pressure line 1s cut—off. re dri'von':~

In this position the two—way hydraulic Jock is closed, 1.9 valls 5 & <he.
into the seats of stationsry bushings & spd change-over pg.:on"'l is .ft into B
Mutrel position. ‘ . oo S L

The fluid is trepped in the cylinder extsnsion snd retrection cavities. . |

- 1ectronagnet and the .

II. When the voltage is applied to the right-hand ¢ ~valve moves to tbe left

MEnst core 1s caused to displace, tie rigbt-band distributing ve

hich the Fight~
0t t in & po.itlon in = } )
P the epring ia compressel. S vl :-:.uro' 1ine and aisconnected from tbe "~

M2t cavity of the valve is coupled to the P
- The fluld presses off the ball of toe
ion cavity, SBimultanecusly the f£1uid dilpllcb

slloy, & two-way pydreulic
11 valves 2, two electro-

into the following

distributing valves 2 are depres-
1y of riuid to the cy‘unde;

b.yd.uu.uc Jock and snters the cy,undo:
s the change-vver piston -hic“
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ots cut off. Delivery of fluid inte Right<hand slectromagnet energized. Fluid is

Eloctromegn
cylinder ntopped. Cylinder covities closed dolivered inte cylinder right-hand covity.
Leftchend covity connected te retur line.

-

W I:;I
Electromegnets cut off. Presoure In cylinder ’ - -nul- ‘ sed. Fluid be
!':‘h-honll cavity exceeds werking prosswre. }:{i':’.,..‘: ;.l..:':; m:.ﬁ-h.‘ covity, Mg
valve op Muﬂﬂmm’dbnﬂ'““'

Fi1G.162. 'A-164M VALVE
1 = body; 2 — ball valve; 3 — spring; 4 — bush; 5 — ball; 6 — bush; 7 - pistos;
8 — thermovalve.
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ots B 188 tappet upon the otner ball of the Iydrsulic lock and displaces it
o st the fluid inside the return cavity 1s drsined when the rod is being
arended.

III. When vhe left-hand electroaagnet 18 cut in, the left-hand distriduting
nlve CpATENeS 10 & way similar to that described above. The fluid is delivered for
petrection o«f the rod and is returned from the extsnsion cavity through the lock
nll (pened bty the piston. ’

After the coil is de—energized, the digtridbuting slide valve is innedistely
faroed iDto the seat cue to the action of the spring and the valve is set into the
(nitial positiou described above in Point I.

Iv. Ip the case of therwal expansion of the fluid, the pressure is released
through thernal valve 8 whose internal cavities are connected to the retuan line,
fue pressure st which the thermal valves open is equal to 240 +10 Wc.?'.

[A-173_Motering Unit_(Pig.163)

The TA-173 aetering unit is jutended to cut off & damaged portion of the pipe-
lines by means of locking the fluid supply ducts after a certuin quantity of fluid
s bean passed -By.

The [A-173 metering umit conaists of the following yarts: body 1, stop 2,
sleave 3, slide valve 5, vaive 7 of floating valve 9, seat 11 and diaphregn 12,

e sleeve has rubber packing ring 6 which separates cavities A and F of tle
wit. Screwsd into the bottom of the body and into the cover &re pipe connections.

Disphrege 12 can shift axislly & smsll length of 0.3 to 0.4 mm.

Tbex the fluid sntere the unit through orifice B, ths disphregs 1s preased
tlossly to seat 11 so that only & calitrated hole 1s made to allow flud ,assege
{to cavity I' between valve 9 and seet 1l.

Yoer the f1luid is supplied in the opposite direction, the disphrega is causea
%o displace away from the seat, and the passage area is therety incressed. A certais
qantity of fluid is returned only in case the pressure is applied to orifice B.
ez o definite qusntity of fluid is drained through orifice I after whiok the
Mssage of fluid is cut off by valve 9.

The £luld supplied through the metering unit im the opposite
treely,

The method smployed in the unit copnsists in the following:
s The f1uid delivered to pipe connection B passes from cavity 4 to B through

brated orifices ¥ of aleeve 2.

The f1uld pressure upoL slide valve S displaces 1t into the extress hﬁ-hl:l
Peition md & passage is msde to pass the fluid through orifices U into cavity
@l furtheron through the orifices of stop 2 into pipe comnection n- cial

Vhen the fluld is delivered through orifices K & certain pressure differed

of pressures P
I8 nade between cavitios A and F which is equal to the aifference of P 3
wlp

A similar pressure differential is crested oo the

The right side of diaphragm 12 is scted upom by pres
13 acted by P, similerly as in cavaty E because the wiight
'y oqual to the weight of fluid displaced by the valve and aiso
10 alaost frictionless. Due to the pressure aifrerentisl, cavity
Tive 9 14 caused to displace from right to left. sired to cause the complete

After the diaphragm sdaits the quatity of it ”:na cuta off the passege of
YTAvel of the valve, the valve sioks om the slecve scat
¢ min portion of fluid delivered through the valve.

direction passes

two sides of dlaphrags 12.
sure P, end the left .1‘.t-
of valve 9 is approxiss
because the valve
I is £1lled and
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ar wnst the consumption of £luid delivered through the unit may de, .
g0 88 wf.renti‘l rezains coustant for orifices K and the diaphregm though - R
2 ¥ M.dtmvpnammm'. . . - .
& P the ratic between the volumes of fluid supplied through orifices X
cisphreEs is a ccostant -hatgver the consimption of fluid may be. '
o 2 sice the quantity of fluid supplied through the diaphragm prior to cloe—
gwive 318 {nvariably the same and equals the product of the valve cross~
# ) e bY T8 value of the valve stroke, the quantity of fluid supplied ’
e oritices K and, bence, through tie whole metering unit, is constant.
S s the fluid passes in the opposite direction, Fhe fluid pressure displaces
o tighras from the seat, and the fluid is sllowed to pass from the floating
g aviLY 8t 8 high rate. Valve 7 compresses spring 8 nnd'opons the bole im
M'“l"5g°pmthofluid. - . o S )
# piston displaces froa the sleeve seat and returns into its initial posi-~
oz 00l 0o retracting spring sets the slide valve ;nt_o 1its place. S ; . )
Lter valve 7 18 displaced aside, the fluld passes freely through the meteriag
gt to pipe connection B. ’ : B :
1I. BOOSTER EYDRAULIC SYSTEM o _
ms booster hydraulic system provides supply of the control boosters. AMI-90 -
¢l is delivered into the systea at the opereting pressure bullt up by HI34-1T )
oy v ) S - ) _ v
lstalled in the pressure lins of the aystea are check valve 5, #111/1C
tiar 20, T4-186M safety valve 21, spherical hydraulic accusulator 22, and
50/250 pressure gauge pick-up 29. ' i Lo oo . o
% feed the EA—454 boosters of the aileron control systes, “the fluid is &
imed through TA-190F hydraulic velves S5 and 57. B R
s stadbilizer booster supply systes fed froa the main and booster systems
mgrises two check valves S, two cylindrical hydreulie accusulstors 48, FA-18AF
ww 47 which disconnects the EY-51MC stabilizer booster from ths booster m
= 14-AC fine filters 45 and twin check valve 53. : i -
%e booster hydraulic system employs eReTgency Pumping unit 54 intended w0
%Yy stabilizer booster EV-5INC in case pumps HI34=1T £ail or when the emgiae
ar is jammed. B )
%e '1-1905 and TA-1847 valves installed in the pressure lines of the booster
® mis systens near the control boosters are used to disconnect any given booster -
the eystems. The TA-1847 valve Aisconnects tbe Stabiliser booster fred v
eier system while the [A-190F valves discounect the ailercas beoster fros either
W Woster or the main system. , . : o
Io case the pressure in the main and booster hydraulie systemd dropa (vee
.‘m‘w 1ight up), the TA-190F valve is cut off by sesns .fdopﬂll&l":._. :
e on the right-hand consols, so tbat both ailercn boosvers are disasnnee!
B e tydraulic systea. A ) ' ‘
N Tz both boosters EY-454 are disconnected f7o8
4It7011ed mechanically while the entire pressury reserve is soas
* 5% boceter, L varieiy 6% 1A W
If the gystems operate mormally, the FA=1908 valves &xe “"_'“w ¢
™I pressure to the EY-454 boosters. ,
Q’n' bitton A4gconnecting the boosters Iroe
2 the case of checking the contsvl Kystes on the

he W0 & '“GOM )

the boosver even is spleed
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4n the booster systea drops t1ll 1t becomes approximately
pressure eseure in the aain system, the sileron ocosters are am,.
zo delivery from the maic system by means of the slide
ressure in the booster pysten lncreases till it excee,
sure in the sain system, the alleron boosters are

ed over from the oain to the booster system.
.u:ou;ﬁ?h;:::&d“ systens are equipped with a light warning system: there
are two red warning lamps jnscribed KO PRESSURE IN BOOSTER SYSTEM and KO PRESSTR
I8 WATN STSTBM. The warning lemps ere cut in by two relays TA-1351/32, and tue
relay imstalled in tbe booster system cuts in and off the emergency pumping uait.

The emergency pumping unit is switched on in case the pressure in the booster
10 Waz.

system 4rops to 165’_5
In this case the signal lamp
applied to the pumpling unit electrol

deliver tbe fluid into the system.
1f the control stick 48 not operated, the [amping unit tuilds up the p

in the booster systeam and is sutomatically disengaged by the pressure relsy ata

pressure not above 195 kg/cm”. .
In the course of operation as well as during checking on the ground, 1t sbould

not be forgotten that when the pressurs in the hydraulic system is released by the
aileron boosters, the pressure drop warning lamps will light up et a pressure
velow 165°10kg/ca? as indicated by the pressure gauge installed in the cockpit.

This is ascribed to the fact that the pressure relays are installed in the
fuselsge tail section and separated by the check valves from the part of the systm
mounting the aileron boosters and the pressure gauge pick-up. Therefore, the pres-
sure drops at a lower rate in thoee parts of the system where the relays are
mounted; this leads to a delay in lighting up of the pressure drop warning lamps.

¥hen the pressure inside the system is released by the stabilizer booster, e
laaps light up when the pressure is at 165:;°k5/cn2.

As the pressure pipe of pumping unit HI-27T is connected intc *he section of e
booster system pressure line limited by the check valve located nc.: the cylindricsl
hydreulic sccusulator, the pressure built up by the pumping unit is deliversd ®
charge both the spherical and the cylindrical hydraulic eccumulators.

The relay breaks tbe supply circuit of the pumping unit and The warning i
cuits also when a pressure is built up by pump HII>4-1T.

For the sake of convenience the whole syetem can be divided into four separst
sections:

(a) the system pressure sectiomn;

(b) the EY-45A boosters supply system;

(c) the EY-51MC boosters supply systea;

(4) the emergency systea with the HI-27T pumping unit.

If the
balf the amount of the
satically changed over
valve switches. ¥hen the P
palf the amount of the pres

lights up apd the voltage 1s simultaneously
msotor after which the pumping unit starts to

1. Booster System Pressure Bection (Fig.164)
The design and operation of the booster system pressurs section
to those 0f the main systes.
The difference between them consists in the following: sor B
1. Mounted in the return line at the inlet of the reservoir is gsust e
used instead of the single~flow fins filter. 1ot
2. No bleeding valve of the pressure aystem of reservoir 61 is mouted
Tecess bousing the connections for coupling to the ground kydrsulis ssamallsss

are .l.h"-
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PRESSURE

s Figd2D}
FIG.164. BOOSTER SYSTEM PRESSURE SECTION (Reference ssmbers are -l

. - § bydeaslic
3 - check valve; 10 ~ chrottle; 20 - fise filrer; 21 — TA-106Y --kr! valve: 2%. .*.::‘: (eucime:
B~ 2500 charging valve: 26 — mircraft conmection (presvure); 27 = BUETY comectes e Line Fleer
€0 - boaster sysorm pump HITWLIT; 63 — hydmulic reservor bosserr

mdicater; 66 ~ filling valve.
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o the booster system, the closed filling is employed. The fluyg g4
N m::rvoir compartment by the charging arrangement passes through ¢
ﬁo t: :.hich ie installed in the left-hand recess housing the inboard conpec.
ve

tions.

The pressure secticn of the system consists of the booster compartaent of

bydraulic reservoir 63, HN34-1T pump 60, check valve 5 installed at the pump ouy.
let, 8T-11/1C tilter 59, TA-186U safety valve 21, hydraulic sccumulator 22 wiwy

charging valve 23 and valves 26 end 27 for coupling to the ground pump. Connecty
into the pressure line circuit is 3LN-50/250 pressure gauge plck-up 29 with

dsmper 10 installed at the inlet.
Gauge £ilter 58 is installed in the peturn line at the inmput of the. reservy Y

HI34—1T pusp builds up the pressure inside the system and supplies the fluja
to the EV—454 boosters through the T'a-1305 valve and to the BA-51MC bdooster
through the T'A-184Y valve.

The operstion of the booster systea pressure sectlon 18 similar to the opers-
tion of the main system.

2. Units of Booster System Pressure Section
Gauze _Plltgt_(m.IGS)

The gauze filter is installed in the booster system return line at the inlet
of the reservoir. The purpose of the filter is to purify the fluid returned from
the boosters. It consists of body 1, cover 5, filter frame 3 and gauze filter?2
proper.

The fluid is delivered to the pipe connection in the directiun towards the
body cover.

3. Alleron Boosters Supply from Booster
and Maip Systems (Pig.166)

In case the booster and main systems operate normally, the * =51 aileros
booster is supplied from the booster syetem only. When the pressure inside the
booster systeam drops down to 85 +10 kg/cnz. a special switch installed io the
booster automatically changes the boosters over to supply from the main systes: -l
&t an increase of pressure in the booster system up to 100 +5 ke/ca® the ailerm
booster is automatically changed over to supply from the booster systes.

The boosters can be disconnected from the booster and mein systems by sesd
of the T'A-190F walves.

When the two boosters are disconnected from the both systems the ailerods "
controlled mechanically while the reserved energy is completely consumed 0 fosd
the booster stabiliser.

The aileron boosters supply system comprises two I'di-190F valves 55 and 57 ®
two TA-135/21 relays inmterlocking the pressure system of the HAI-2 sutepilot.

4. Adleron Boosters Supply Units

The KY-454 booster is a hydromechanical unit in which ssall 1npet 'ﬁ“:“
transmitted from the comtrol systeam are trenaformed into powerful outpst oft
dus to energy expenditure of the fluid pressure.
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/\// o /\A/ I AL Lkl

COPY OF MODEL 781101 '

F1G.163. GAUZE FILTER : .
frame: § ~ pockisg riag: 3 =~ cover.

1 - body. 2 - filoer; 3 = fileet

| BOOSTER sYsTEM

mnllsvs‘rnlw—"""'“

FIG166. DIAGRAM OF AILERON BOOSTERS SUPPLY FROM BOOSTER

2 - i of amsopiler KAL2: 33 = rA-196 "'574‘:;‘:':.:-
- wessue-scasiti 5721 for ismerlocking of o ; 1o comecsing BY-4A b2

E!-Mh-mu:::::;::.;“l_amizmt—mﬂ-I‘M!‘B""‘" i ]
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Specifications
. - 2
psiem $ffort created by booster at 21C kg/ca® .. pot leas tham 1900 xg
: , teecsess O mm
-“-“”‘.;m travel ...cce-aeccen bl
::mnlddummns slide VAIVE ....cccrecencs 2=
i ..-utua-nlpm. BODE® c.-csnomee wesasesssnenns e
'3 ,_.d‘.:mtm!"‘ ............... ecansvsense

ting assemblies.
booster consists of distributing axd actua
~P¢m¢“ ::o“hh aounted Ln head 7 comprises slide valve 3, which
a..ntd ::h the control stick by meacs of cootrol rods, and duplicating
g layed in case the main slide valve 1e jammed. -t
wd;:&::m slide wvalve i@ shaped as & sleeve which houses the
-]

saln mal 1140 velve 18
s‘*;“:-. slide valve operates Lo 1y, the duplicating 8
jamming sain 11cet olids
aas of the slide valve ip & position, the dupuuﬂx“. ot
‘e s cansed to displace togetber with the control alick, thom. o
; belag effected similarly to that of the main slide valve. oot un“ d .
et to be applisd to the control stick increases due to colpx:l:;. D e “ﬂ.:#
“ms the aain slide valve operstes norsally, tbe dupucnutu" e the
¥ aeiag nentioned above which sets tdhe duplicating slide neutrel
]
. ysitisn by seans of two vushings 5. -
1 b:m four collars in the main and in the dupncat::slm et

e compressed fluid is delivered icto the groove locs betwesn
tame ssllarve.

%o the slide is in the neutral position, the inger opeeit o .
i« md sutlet ducts, througb which The fluld is supplied riing cylinde
wl trep the £loid inside the cylinder cavities. cne 1 posttion, -

1 the distriduting slide valve is dieplaced from peut Tiia to
“dmmmnmw-outoulutucmw um’.“o izso
® « the cylisder cavities wbile the compressed £1uié coptained ther
writy 1s Zorced by the piston into ths returs 1ipe. . petox aet - the

fms, small efforts spplied O the aircraft comtro uparted
sster slide velve through the control System
twts w the power cylinder actusting rod. cen
. e E-aSi booster is provided with & tollo:ﬂ:::: o e o
h‘“ﬁ*, velocity and the direction of displac ce pover
®%atiag rod vary in proportion with the nq:.::': parese
% 1lide walve. Then the distributing slide
‘l..-.‘ to stop o8 well.

T bocster distributing bead is rigidly ::tm
Wur c7lisder; as a result, the displacemest i -
.w hoed also to displase. ceed t valve seans

s sotica of the coptrol stick 18 tranmml 11de
% rel semmected to lever 2 of the dutr::\::;nf

{v %o the spberical support Qus to -

Slise veive 1s opposite =0 T “:: tbe aistrivuting slide
' lalet duscts of the cylinder, tbe nwl‘-::‘:
Sapends % an opposite 4isplaceneEt of tuat —
%m sme o that of the comtrol red. o move aie~

swns
Cing rod con e sold
Wen the scatrol rod -to:.‘ the ectustisd = i smmovabl®s
Noee the distributing bhead.

collars cut off the in~
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relatively to amother point of rotation, and, copsequently, the slide Vl.lvg rever
ses the direction of motion so that 1ts collars cut off the ducts through whiey
tbe fluid passes to the power cylinder. Finally, the slide valve 15 set into ity
neutral position and the actusting rod stops. )

Thus, while the actusting rod executes & follow-up motion, it exactly repests
the motion of the control system rod connected to the booster.

Since the displacement of the slide valve is a8 szall as tenths of a milli.
metre, the time interval between the instant of stop of the control rod and the
instant of stop of thbe actuating rod is immaterial. Similarly, the value of the
additional movement of the actuating rod executed after the control rod ceases its
displacement is negligible though it is quite sufficient to ghift the slide valve
ioto the neutral position.

Owing to the flats made on the working collars of the slide valve, the actuat-
ing rod is caused to displece smoothly and gradually increase its speed depending
on the travel of the slide valve,

In the peutral position the sleeve groovee of the distributing slide valve are
closed by the slide valve collars so that the so-called booster non-response rane
is formed.

Incorporated in the distributing head of the EY-454 booster is the system
coange—over valve which 18 essentially floating slide valve 12 caused to displace
due to a pressure differential in the systems. :

The change—ever valve of the EY-454 system operates as follows:

l. At normal pressure in the both systems the booster is cut into the booster
systea.

2. Whnen the pressure in the booster system drops to 85 +10 k&/cnz, the booster
is changed over to the main systea.

3. ¥When the pressure in the booster system increases to 100 » kg/cnz. the
booster is changed over to the booster systea.

In case both the hydrsulic aystems fail or if the boosters are disconnected
from the systeas, the manual mecbanical control system is engazed au-onatically.

In this case the distridbuting slide valve is locked in the neut:ul position by
mechanical retainer 15 and the cavities of the power cylinder become interconnected
and communicate with the return lipe through cross-feed valve la.

If there is a working pressure in the hydraulic system, the plunger of cross-
feed valve 14 cuts off the ducts and disconnects the cavities of the cylinder by
means of its collars. When the pressure drops, the cross-feed valve plunger is dis-

1
Placed dus to the action of the spring and the ducts interconnecting the cylinder cavi-

ties are opensd.

In this case the booster operates as a linkage in the control system. To pre~
vent excessive serodynamic stresses on the control stick caused due to &B instants-
neous pressure drop, the bocater is fitted with ball valves 8.

Vben the pressure in the system drops, valves 8 deliver fluid to the cross=
feed valve from one of the power cylinder cavities in which at this moment the flud
is in the state of compression due to aerodynamic forces acting on the booster rod-

Only after the pressure drops down to 5 kg/cmZ, the cross-feed valve inter-
connects the cylinder cavities and effects a smooth change-over to the menual
control.

Non-return valve 13 is designed to prevent the backwerd movement of the boost®
rod acted upon by the aerodynsnic stresses; together with other valves,
provides an additional supply of fluid due to which the fluid is pot allowed to Pes®
txfc- tks pressure cavity to the booster distributing slide valve.
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[petalled after the pipe connections which deliver the pressure from the main
poosteT systeas are inlet geause filters 11, )
e Jilt isto tbe booster are spring-losded plungers 16 which shut off the pes-
- of fluld after the filters are removed so as to prevent the drainsge of
id 18 pepetration of foreign matter into the booster inner cavities,
' ¢ booster ¢ylinder has two truonions to attach it rigidly in the bracket
it 68 the bearings. Connected to the actuating rod is the control aystem bell-
ok Wide syebolt 1 secured to the control slide valve lever is attached to the
atrol vod sctuated by the control st.ok.
e boosters are installed on rib 6, one in esch wing.

rA=190F Jalve (Pig.168)

e ['A-190F valve is & two-position valve installed in the E7-454
wosters SUpply system it is used to supply the compressed f£.uld t> the booster
« to intercannect the boosger pressure line to the returan line Guring & change-
war opsration. ’ . .
e valve consists of boiy 1, ball valve & governed by electromagnet 6
o distrituting slide valve 3. The distridbuting slide valve is driven by pistons ]
=l 2, piston 2 being provided with a retracting spring. _
Eoused inside the electromaguet are two colle. The rigbt-hand section of.t_ln
Jdsctrosagnet contains switch bell—crank 7 snd folding lever 8 with a spring.
% folding lever 1s copnected to the magnet core by means of & link and a stay.
e folding lever is used to lock the ball valve in the extreme posi~-
tiews and to shift the switch bell—crenk from one position into another.
Ten the left coil is energized, the core displaces to the left and drives
ta ball valve connected to it. The ball salve cuts off the pressure line from
te cavity of the right control piston and connecte the cavity to the return lipe.
is the gompressed spring acts upon the left control piston, tbe actuating part
¢ the piston causes the slide valve and, bence, the right control piston to dis-
Jlace 8o that the pressure line is connected to the outlet connection snd the ngn_
{s delivered to the booster. '
#he ingtant when the core comes against the stop,
®f the voltage fed to the left coil and the valve controller 1z fixed by the vo the
folding lever and 1ts spring. The contacts of the bell-crank are -hi“edc::.:‘ln
\ectric circult of the risbt-hband coil to make 1t ready to cbange °"L"”‘ .
Mo the right-hand coil is energized, the cospressed fluid is de o &
frough the ball valve under the right-hand control piston which lold: e sicply
tasge-over of the slide valve. The pressure line is cut—eff and the bO

o) in the lower
lie 13 comnected to the return line. The FA-190 valves are install )
Nt of frames Nos 20-22.

the switch pell-crenk cuts

Pig.173) .
ra=135/23 Exgaguzozseneiﬁi!‘—agly'( 1o the main and booster

- o :
The T'A-135/21 preeaure—aonaitivo relays are install tor pressure aupply

eron boos
the ail ow Of the KAT-2

- valves 1o
Uftes at the outlets of the l'A-1905 the pressure syst

lines, Tne relsys are intended for {nterlocking
opilot, systes is ntgzx’..d to cut off
T pressure-sensitive rela used in thO uit when tbe preasure inside

1t PLY-107 gervo unit from the electric supply cird uoncf._th'

ste
t birsulic system drops or wben the alileron DOOSLET
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7 Booster pressure. line connected ) (] . {
to retumn line .
A /.f .
{ 2 2 =]
2% ¥
\\ //:: [
caull Har=1
Y
i Pressure Retum line
I Pressure delivor;d"o booster
= d o
.‘x,

' rm.m. T'A 1906 VALVE
| ~body;2 = pumg } - dicuibunu olide-valv
cunk; 8~ fol
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5 the damage of the PAY-107 servo unit in case the pressure inside hd
| pirsalic systeas is zero.
Ad es within the pressure ranges listed below:

| e relay opeTat
|, Pressure of working fluid at which the slectric

circult 19 closed and the FAY-107 serve unit is
2, Pregsure of working fluid at which the electric

cireuit is broken apd the PAY-107 servo unit
48 CUE=OLL .oec-cveseenoanenes not less thnn?Ot;qu

me design Of the TA-135/21 relay is similar to TA-135T/32 described in
wticn "Stabilizer Booster Supply from Booster and Main Bysteas.®

5, Stabilizer Booster Supply from Booster apd Eain Systems

(rig.169)

fhes the booster and main systems operate no
» froa both systems simultansously.
Mring ground checking the booster can bs disconnec

y was of the TA-184Y valve.
1n order to ensure the steering of the sircraft when the engine rotor is jJam-

wior if both pumps fail, the booster system 18 fitted with an epergency systes
wgrising the HI-27T emergency pumping unit driven by the slectromotor which is
tsi fros the aircraft mains. The emergency pumping unit is installed in the system
x that the pressurs built up by the unit is used to charge both the cylindrical
w spherical hydraulic sccumulators. ’

The FJ-51MC stebilizer control systexz comprises two hydrsulic accusulators 48,
m filters 45, [A-184Y valve 47 used to disconnect the booster fros the booster
| getes, two air pressure gauges 52, ckeck valve 5, twin check velve 53 snd two
‘ B1351/32 relays 49 warning about a 4rop of pressure in the booster snd main
. Gutems,

The emergency system comprises M-27T pump

alled at the inlet of the pumping unit. TogetheT with one
Wiz check valve, the check valve menticned above prevents the fluid compressed by

te H-34-47 pump from penetTating into the emergency wnit since otherwise the wnit
W overspeed and start operating as & ROTOT.

6. Stabilizer Booster SupplY OUndte

BY=51MC subu;sgr_ngogtgt_(m.rlo)
Fy—-45A ailerom boostere by

The EJ-51MC stebilizer booster differs fTo® the
aifferent

% ailability of two cylinder cevities which 3% fed with fluid from
Mter awd employ their own distributing devices- . ualy with TWO

The stabilizer booster is designed to operste sizultaneo hydreulic
Prtens

) ..pmtd from each
These hydraulic systess function independently and are

pot above 90 k;/c.z

csssssnsansscnsste

rmally, the stabiliser booster 18

ted from the booster systea

mgunitsanndchecknlnsm
of the valves of the

° ate Lros the other systes.
If one of the systems fails, the booster ::‘: at the 4nlet of each hydraulic
valve insta

e booster has a non-returs
through the booster-

Otens,
The stabilizer cannot be sanually controlied
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FR, NO.2BA
FR, NO.Y0

POOSTER S YSTEM

F1G.169. DIAGRAM OF STABILIZER BOOSTER SUPPLY FROM BOOSTER AND MAIN SYSTEMS (Reference
sumbers ase oo ia Fig.122) -
s - chci‘h- 3 - ﬁll-.v-.hcm 4 - lll‘.{Cfnchlm“ BY ﬂlt --Nuﬂm nf:ml!
walve for & Y-SINC b frem b syswen: 48 — cyliedri
mnhrsz-n lindrical brydrauli aix pw .-.-us-zscu 53 - hlchci‘h
~ HILY'T emerpency pumping weit.
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Bpocific'ltlonl

1. Maximum effort exerted by the boostfr upon the utgutm‘
rod when the pressure in both systems is 210 kg/om” se0.0. 5800 kg
2. Maximum effort exe-ted by the booster upon the . :
outlet bell-crank set in the neutral position when
the pressure in both cavities is 210 kg/ca” and the lpood v .
is sexo ................................................. 3800 kg
3. Working travel of the actuating rod B TR LR TR 70 mm
4, Speed of the actuating rod without lcads upon the v
rod when the main slide valves are ongeged .......ce-nees 89 to 61 ma/pec

From the point of view of the principle enployed, the booster is a hydro- )

mochanical unit with a follow-up system. - L :-'

e booster uses one actuating and two distributine uloubues

The actuating assesbly 1s & twin cylinder provided with two pistons drimhy ‘-
s common piston rod. I

The distributing assembly consiste of main glide valve 12 and 2, d\lplicltix
distributing slide valve 3 and 11, and linkage mechanism 14 which actustes th.
slide valves.

The distributing assemblies are located in bracket 6 'hich carries power
eylinder 7. The cylinder can perfors only rocking motions., The synchronous opon- .
tion of the booster, i.e. dcpondonco of the speed and travel of the actuating M ’
upon the respective parsmeters of the dimtributing slide valve, 1is ensured by the
use of a leverage ani rocker arm system which establish a lechmicul feedback.

The booster is controlled by means of displacing the dietributing slide
valves through lever QI comnected to the control stick. T
When lever I is displeced, it turns about point A since tho actuating x'od is:

immovable at this instant.

As soon as the main distributing slide valve opens the slots of the: dupnut- -
ing slide valve, the working fluid enters the cyl:l.ndor and sots i~1,uatins M 8

in motion directed similarly as that of control rod. R
The actuating rod moves as long as the main slide valve 1s displu:od nlnti'l v

to0 the duplicating slide valve inner grooves, i.e. lever ] moves together ﬁtb the
control stick and the actuating rod. '
¥hen the control stick and, hence, lever Il stop, the actuncing rod conti.ml'
to move. .
The axis of rotation is translated inmto fixed point B, so that lever I wtel
upon by the actuating rod starts to displace togetber with the distributing 1140
valve away from the slesve. The lever moves on until the by-pass slots of the
distributing sssembly slots sre shut off which causes the actuating rod to s¥op-
Bince the passage area of the by-pass slots is small and the slide valve
collars overlap the slesve grooves by 0.2 mm (non-responss zops), the followd®

mOvement proceeding after the control stick has stopped, is performed withis & g

short ipterval of time and covers a oull length which does not affect ﬂli ‘1”
controllabilicy.

Bimilar processes occur in the booster while lever 11 lovol in the °PP°'“.
direction. '

This is the way the tollo-up control of the bocster il .t:oct"- ’ o

Ths distributing aseeadbly consists of the msin and duplicating slide e
and of & system of ducts through which the working fl\ud 1s fed from tbe mtﬂ
ing assembly to amd from the cylinder cavity.
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me fluid is first dolivorod t.o inlet nltor a l,nd 10 nnd then to the dtstri-
| wting assesblies.
’ fhe main distributing slide valves are mounted inside tho dnpltcntug valves -
wd bave tWO collars each., The collars are located opposite the grocoves in the
iplicating slide valves connected to the nespoctivo ¢Ylinder cavities t)u'ough
1o ducts in the sleeve and in the bracket.
fne duplicating distributing wvalves are also provided ﬂ.th collars located ‘op-

| csting slide valves are fitted with flats to achieve a smcoth increase in the speed
of tbe actusting rod moving similarly as the distriduting slide valve.
ez the distributing slide valves are in the neutral position, the collers
of the madn and dupliceting slide valves close the ductl oonnected to th. cylindex
. aavities, : '
When the duplicating -lido valves are cnsngod th. ef!ort Appliod’ to the
control stick increases since spart from the triction, the tension of springs 5
md 9 must be overcome to shift the duplicating slide valve.
To eliainate the effocts of vibration of the control systeam upon the bo'o-t"or :
alide valves, the control levers are coupled to the slide valves by means ot
tmper 1 and 13.
he dmmper is duisnnd as a piston inserted into the sleeve with a definite
. - clearance. ¥hen the piston moves, the fluid displaced through the clesrance cushions

CAUTION! It 1s strictly forbidden to deliver a presszre to the booster from .

system when the retusn pipe connections are plugged.
the course of operation of the hydrsulic booster the poniuiblo
lnkgﬁo of fluid forced out through the outox- packings is within

e emergency puaping unit COlpr1l0l a constant delivery hydraulio puton pump

@ a electric motor, type LBBO, with & reduction gesr. The pumping unit supplies

i compressed fluid into the system shatever & pressure drop may be.

Spocitic-tionl

1. Maximum douvory PIeSBUT® .......:vecencsssss 210 ks/olz
2. Consumed current intensity when a pressure of
185 kg/om® 1s built up by the unit at #20°c .. not above 55 A
3. Intaks pipe ¢ tion pressure ............ Wwithin 2 to 3 sta.’sbs.
%. Punping unit capacity when the volta‘o_ '
18 27 ¥, the inlet pressure is 2 ata.sbs
and the pn-nm of outlet flu.td is

210 I;Icu 1 , .”t.lm :m'i.9 t/min. S

at the initial stage of urv:lco ceseiensen
at the end of tho.:on:lco 15208 ....-ee-sc. DOT less than 1.6 lit/min.
The pumping unit comprises an electric motor and a pumEp.: : u.a Lato the
The pump consists of bousing 7, sleeve 8, sbaft 1 with rods 5 ro Lo A e
Seats, pietons & atteched st the ends of the piston rods, universal Jo w;'p.m-
Msesbly 2 gnd cover 3. The delivery and suction lines run trO: th:"pz” e
The design and principle of opsration of the pusp is :m ar
EBA-1? pump. However piston ssseably of this pump is stationary

W17 unadjustadle,
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I the cousse of operstion of the pumping unit care should be taken that the
yﬂ‘x it 18 properly secured to the bracket so as to prevent loosening of the
e that the tightmess of pipe connsctions and coptact in Jjoints of the cur-
<t wires are relisbdle.

E o pomping aait 18 ipstalled on the fin-carrying stiffening member.

cyliparicsl Evdraulig Acgumulator (Pig.172)

Jach systes 48 fitted with & cylindrical hydrsulic accusulator to increass

- relability of operation of tbe stabilizer control system. Installed in the

lipes at the inlets of the cylindrical hydraulic accumulators axe the
anck valves through which the hydrsulic accumulators can discharge into the
g-5uk vooster only.

e hydrsulic accumulator consists of sleeve 3 divided by partition 5 imto

and low-preasure chasbers, covers 2 and 8, piston assemdbly &
ol 7 sod ring 1 and 6.

™e hydreulic sccumulator has high-pressure, gas—charging and return pressure
cusbers, Bach of the chambers has pipe connsctions, two of them coupling to the
st chamber,

e gas chasber is charged via a charging pipe connection located separstely
o the ulic sccumulator. The gas chapber is filled with nitrogen at
@ xg/ca’ while the piston is set into its extreme right~hand positicn. In this
ase the volume of the nydraulic high-pressure chsaber is a minimus whereas the
wime 0f the return chamder is & parizus. ¥Yhen the pressure of fluid in the systes
4 bhigher than the charging pressure, the piston is set in motion and the gas is
compressed.

hen the volume of the high-pressure chanber increases the return chasber
sisten which is ~od-connected to ths high-pressure chasber piston forces the fluid
« into the retarn line.

fherefore, the fluid filled into the reservoir is not consumed to charge the
qlisdrical hyd: .wlic accumulators.

s £1uid roturned frow the EY-51MC booster is supplied through ons of the
wturn pipe connections, while tbe otber pipe connsction 1s coupled to the return
lie. s side of the accumulator where the return chamber is situsted, is closed
¥t o cover commumicated with the atmosphere through & filter to prevent compres=
ton cansed due to motion of the pistons. ¥While the hydraulic accusulator is die-
targed, the volume of the high-pressure chamber being reduced, the low-pressure
thamber gota filled.

CAPYIOM: 1. After charging the hydrmu.:’ accusulators with compresssd
nitrogen at 50+5 xg/cuz , BL: se stick in t?m:oigﬂ:‘;:;:::t
times ip longitudinal direct. .- and make sur;m “ o e the staba-

ssure gauge does pot indicste 8 pressure P

goT doe ot displace.

2. Hon; geliverpconpmlsod £luid through {ho c%ﬂxmww
nection if the return pipe connections ;ﬁ prmtrcl any while
is sbut off, and Dever operate the stabilise aysten
the pipelines in the other system ore P

The charging prescure is checked with the belp of va:::” Es0Ees ”"""‘“__

IR0 the nydreulic accusulator charging lime. he scousuls : cm”e mﬁl’:
tion apd the pressure gauge are 4pstelled in the xydreuld omule ¥
-,
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Ta-184Y V‘l‘l

o T2-188Y n.lvc is used to disconnect the atabiunr booator from thn
| tor systen, The valve is employed only in cases of checking the stabiliser

*oese Oontrol Units”™.

11084 Pilte

aler "Pressure Section of Main w-tn. "

LA-135T/32 Proluu.xv Sensitive Eolq (HG 173) - h -

‘ The pressure-sensitive relay is desisnod ‘for nutoucic bnlklng and closing -
. the varning circuit as well as for switching the norgoncy pu-pi.ns un:lt dopondlu
x the fluid preasure ain the hydraulic system, -

Attached to the body holders is a microswitch covered with a cap. The micro—
mitod elactric circuit is fed through a plug connector. The relay if adjusted to.
shange over at & definite pressure within the range from Pl to Pz.

Yhen the pressure fed to the pipe connection ir less than opersting proo-

[ mre Pl' the spring displaces the seat away from the switch button. The switeh .
beps the circuit closed. When the pressure upon the piston increases, the putonx
omrcomes the resistance of the spring, displaces the seat to the left and at a -
Fesure sbove P, doprea-e- the switch button.vao switch opentu and breaks th.-
tireuit. .

¥th further increase in pressure the piston moves to 1tn extrene poution.
the seat stops and the lamp does not glow as the circuit ressins broken.

The given relay cuts in ths warning lamp when the pressurs in the system is
155'10 kg/ca® and cuts the lemp off when the pressure is not more ‘than 195 kg/ca”.

she 11794 filter ism installed in the pressure line of the bbosfcr and u:l.n v
getens 8t the inlet of the EY-51HC dooster. ‘The d.aeription of eho ‘filter is Cim

cntTo) KYStem oD the ground. The dncription of th. valve is ginn in s“un

e relay consists of body 3, seat 1, tapp..t S with pi.von. nut 2 and lprlns .,

Iouncod before the relay is damper 6 1nt;endod to eliminste the effect of pm—

Rre pulsation upon tho relay.

Chn.rgigs_vuvo 642500 (Pg.178)

e charging valve installed in the spherical and at the cﬂm’*"‘l m"‘“u"

smulators is designed to charge the wcu-nhtor g=s cbasbers with lublequem: .

locring of the chambers after charging.
The valve consists of body 4, cover 1
Wircting spring 5.

with a cublo and pronur. rod 3 with )

. buh 6 uad nut 2
Int £ tepered rubber washer 7-
ts turn, the rod consists o p «

%4 tapered washer is instslled inside s respective groove : m”.d
Then the accumulators are charged, rod 3 with tapered. '-lbert;ro:; e che

{ormaards by a special pressing device 80 that a passage is sade e dimt_“n' ]

thmber is £111ea with nitrogen, While the rod travels in the OPPO””“” !

' tapsred washer is set into the sest and fixed thereat b! the P

UtTogen which ensures tightuess of the ges chasber:

" Dual Ghock valve (u; 175) ‘n
Cof two ]
of two check valves attached in p:ro- r...,¢
ono-diroction nuppu ox’ comp

The dual check valve consists
*ber. One of these 1s intended to provide &
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fluid stored inside the cylindrical hyéraulic sccuaulator and discharged fatg
the EY-51MC booster only, while the other is tbe secondary wvalve intended to

ensure reliable operation of the line ooupling the HM-27T pumping unit %o the -

cylindrical hydreulic accumulator.

The valve consists of body & which interconnects pipe connections 1 gng 5,
and of valve beads 2 and spring 3. Each cavity formed inside the valve houges .

valve hesd and a spring. .
The intermediate pipe connection supplies the pressure delivered frog the

booster pressure line. The prindiple of operation employed in the chack wvalve g,

described under "Pressure Bection Units of Mein Bystea™.

The MB-250M air pressure gauge installed in the cylindrical sccumulator oy
charging systes is intended to indicate the charging pressure which must be equl

to 50%7 kg/ca®,

The principle utilized in the pressure gauge ie bascd on the property of o
irc-shaped tube spring to deform when & pressure is supplied inside ita intermgl
cavity. As the tube spring is deformed, its free end shifts and sctuates s gear~
ing which in turn causes the pressure gauge pointer to travel over the scale to

ensble meacurements of pressure fed to the gauge.
The design of the pressure gauge is similar to that of the MB-12 pressurs
gauge described in Volume IV (Part 1I).

ITI. HYDRAULIC RESERVOIR PRESSURIZATION SYSTEM (Fig.176)

The hydreulic reservoir is equipped with a working fiuid pressurization systes
intended to improve the opersting conditions of the HMN34-1T pusps and to increase

the operationsl ceiling of the hydraulic system.

The preasurisation system consists of pipelines delivering compressed air fres
the sixth stage of the engine compressor to the reservoir. The pressurisation lims

comprises the following elements: pressurization unit 69, 682600A raducer 66,
pressurization valve 67, sump 70 and release valve 61.

The air delivered from the compressor at a pressure of 10 to 12 kg/ca® is fol
into the pressurization unit which is fitted with & check valve and a filter is-
stalled at the inlet of the unit. At the ocutlet of the pressurization unit the sir
pressure is reduced to 1.7 to 2.6 kg/cm® by the 6826004 reducer snd is delivered
into the hydraulic reservoir through the pressurization valve. When the pressure
in the reservoir inc. nases to 28 40.3 kg/cu®, the excess air is relessed throuwh
the safety valve of the pressurisation valve. The pressurization valve check valvd
ere installed in series in the reservoir pressurization line to prevest the air
flowlng out of the reservoir in the opposite direction. To remove condensste sl
prevent freering of water inside the pressurization unit and pipelines, & sup i
instelled in the left wheel well before the pressurization unit. The susp bas &
orifice of 1 mm dis. which provides a continuous blowing—off of the aystes ©0 o
the moisture from the sump and the systea. When checking the hydrauliec st &

the ground, the hydraulig reservoir 1s pressurized as follows. The rigbt-bast

Tecess housing the inboard charging connections is provided with s relesss il

Soupled to the line which consects the pressurization valve to the reserveir.
The release valve is intended to exhaust the compressed air

. pressurication system to the ground instaellation during s ground cbeoking of
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TO ATMOSPHERE :
{

fa—

|

68 67 65

FROM ENGINE '
Gk i
g |
: | 70 —=—
FROM EMERGENCY
AIR SYSTEM

TION
FI1G.176. HYDRAULIC RESERVOIR PRESSURIZA

SYSTEM (Reference sambers are 88 ia Fip.122)
61~ release valve; 65 -~ mt::!,ve.; ﬁl.: ".-‘-d.d.

valve; 68 —
70 ~ semp.
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the ground pressurization installation should pe

delivered at o pnuun of 1.7 to 2.6 k;/cl .

1. Preseuriution System Unite . . i

The pressurization unit is intended to store the compreased air insido the
pressurization system. It is essentially an air bottle whose inlet pipe conpec~
tion 1 is provided with check valve 2, & silk filter and two gauze filtem_

The bottle capacity is 1.3 -1it. and the working pressure is 12 ks/cl The
bottle is mapufactured according to the special standards and should be regularly
tested st a pressure of 18 kg/cl2 every 3 years.

The bottle has a welded body; welded up to the boctle bottom are cups which
incorporete inlet and outlet pipe connections. -

The inlet pipe conmecticn mufactu.red of stainless steel contains a check
valve with a spring and filters.

Attached to the unit bouaing is a plate contai.nins the techn:lcnl data and the
assigned date of the next check.

The unit is installed in the lett 'beel vell and attached thereat by means of

two soft clamps.

The pressurisation valve prevents the flow of air from the hydraulic reservoir .
to the pressurigation line when the pressure in the line drops, and also does not
allow the Jluid to get into the pressurization line. Besides, when the pressure in
the reservoir increases due to fluctuations of fluid levels or because of unservice-
ability of the pressurization system reducer, the excess pressure is relessed inmto
tbe atmosphere through the wvalve safety device. '

The pressuritation valve consists of two check valves 3 and safety valve 7.
There are three pipe connections on the valve body which are couple” as follows:
connection 4 18 coupled to the aircraft pressurization line, connec:.on B is cowpled
to tae hydraulic reservoir and release valve, and connection B is coupled to the
drain pipe used to releaao the excess pressure of the air in the reservoir into the
atmosphere. :

When the engine 1s operated, the air delivered from the compressor into the
Teservolr passes through two pressurization check valves which proveht the flow of the
air from the reservoir into the system when the pressure in the systea drops. New-
while, the release valve cuts off the passage of the air from the ro.emir to the
atmosphere through the ground pressurization lins,

¥hen the pressure of the air.contained in the reservoir incresses, safety
valve 7 is displaced from its seat, so that spring 8 is co-pmaeod and the excess
pressure is released into the ataosphere. -

7 The valve sterts to open when the pressure increl.le. up to 2.8 +0.3 W" -

The pressurization valve is installed in the engine co-part-ent on the left
side between frames Nos 27 and 23

Release vuu :

The release valve serves as o Pipe ccanection for coupling to the gT
surization system, on the one band, and is elzployed to release the compress dr
from the h.ydnulic Teservoir, on the cother.
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{s sssentially & pipe connection with an air valve moving inside it. The
I

ssed t
nlve 8 JTe
wdﬁ;plwﬂ“m‘wnntu centre t0 pass & rod with a button.

puttos 18 depressed, ths rod drives the valve from the seat, due to
—::, pydreulic t2servolr is connected with the atmosphere and the air 1s
s fyom the reservolir.
‘g couple tO the ground pressurisation system, the plug must first be wn-
n“(.,'.untmmd‘m the bButton attached to it) and the bose of the
pui ingtallaticn is to be coupled to the pipe comnscticn from which m plug

.u.g-ﬂd-

Bump
#e susp is @ bollow cylinder fitted with two pipe connections welded to “f
& conection installed at the cylinder side is coupled to the pipe delivering
@ dir from the cOmpressor, while the connection installed in the wpper part of
@ qglider is coupled to the pipe communicating with the pressurisation unit,
% lower part of the cylinder bas & hole to ensure a contipuous

 condensste.
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Chapter YIL
AIRCRAPT CONTROL SYSTIM
I. GENERAL

The aircraft control systea (Pig.179) consists of:
(a) the stabiliser control system; o
(b) the rudder control eysteam; e

(c) the silercn control system.

1. Stabilizer Comntrol Evstem

fhe stabilizer is ccutrolled by the conmtrol stick ianstalled in the cockpit esdl
linked to the stabilizer by means of tubular control rods, interuediate levers Ad
bell-cranks. : : L o
The stabiliser control system is equipped with the 6pring artificial feel
mechanism, the trimming effect mechanism, the FY-5MC hydraulic boo's_tor nndnto'
matic transaission ratio comtroller APY-3B. . ) ’ S -
The spring artificial feel mechanism installed in the stabilizer control gyrim
is intended to immitate the efforts applied to the control stick. The trim:ix L
fect mechanism, type MI-100M, is employed as an aercdynamic trimmer *o trunsait the
efforts on the contrel stick in the required direction. - R -
The EV-51MC hydreunlic booster is used to transmit the zovements to both balws
of the stabiliser simultanecusly. It is connected to the stobilizer coptrol oes
in & non-reversidle manner and responds to all hinge moments produced by M
forces acting on the stabiliser. AT R ’
To mount or inspect the boosters, the detachable superstruc
£in should be removed. . . : . .
In order to reduce the stsbiliter effect at high speeds and lo¥ altitules, bv
stabiliser control system is fitted with an automatic transmission retio ¢
type APY-3B. Tha comtroller changes the stick-to-stabilizer trensaissies mis &
simultaneously stick-to-spring artificiel feel mechanisa transaissios :l“’wd
The stabiliser nose is deflected through 28° +1° downwards and 13~ &
relative to the neutral line when the rod of the APy-3B controlier is full ot
and through 15° +1° downwards and 4° +1° upwards when the controller
retrected. . : :

uu-a-i.nﬂ!ﬂu :

2. Adlercm Control Bystem T R,
' ' comprises ¥

The ailervns are controlled by the control stick. The syste® achais

spring artificisl feel mechanism, transmiesion ratio non-linesr chang® ¥ &
EY-454 hydreulic booster and Kill-2 sutopilot servo mechanimm. ;
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the boosters are engaged, the ailerons are deflected through an angle
,zo°:1°“P i down, and through an angle of 20° - 2° when the boosters are
ﬂﬁd“ ipn the case with the stabilizer control systea, the artifitial feel
immitates the aerodynazic loads upon the control handles.
e trapsmission retic non-linear change mechanism is exployed to provide
latersl coptrol of the sircraft at high flight speeds when the ailercns
gt 18 excessive. .

e 5254 nydrsulic booster employed in the silercn control systea is coa~
gcted 4 & pop-reversible manner and responds to all hinge moments produced Wy
@ serodynaadc forces acting on the ailerons.

%0 mouwnt OT inspect the EV-45A boosters, detachable hatches in the wing
iin are to be removed.

e autopilot system, type KAN-2, is fitted with & servo unit, type PAY~107.
B¢ KO- autopilot is intended to improve the stability charecteristics and
dreraft latersl control. The autopilot cen be operated in two modes: '

(s) lateral damping during manual steerings

(b) f1ight stabilization during automatic roll-sngle geroing, sero-roll
sabilisation and control of the roll angle by the control stick.

3., Rudder Control Systen

The rudder control Eystem is of & rod type. The control is effected through
speruting the foot control bars connected to the rudder by means of a systea of
wbular coptyol rods, bellecranks and levers. Maxizum to—and-fro strokes of the
foct comtrol bars displeced through a length of 87.5:‘3 ga from the neutrel posi~
tien cause right-hand and left-hand deflections of the rudder through an angle
« 2’ 21°.

The bell-c:snks and control rods ectuating toe stabilizer, rudder and aller—
%8 are mounted separately when the roee apd tail sections of the fusslage and
the vings are sosembled. When the nose and tail sections of the fuselage are
joizted abut, the control rods actuating the stabilizer and rudder are butted-

W7 seans of hinge bolts near frame Fo.28. To provide an sccess to the bolts,
{t is pecessary to remove the gupersturcture of the fuselage.

Then the wings are mounted, the sileron contrel rods are jointed mear
frame ¥o.13 by means of hinge bolts coupling the rods to the bell-cranks instal-
I inside the wings in rib 1. To provide an access the wing pose sectiocs should
W removed.

The stabilizer control system is provided with & plex—up LCT-2 with & micro-
siteh, type I703. The pick-up is mounted on the pell~crank at freame ¥o.33 after
the fins) edjustwent of tbe control systed. The pick-up is used for interlocking
¢ anti-surge ghutters and the cone® depending on the stabiliser deflectios
agle.

4, Wing Fleps apd Air Brakxes Coptrol Bystes

noass
%he wing flaps are controlled eloctmmanu.uc-m from the cm:::’ poy
f changing the toggle switch over t0 extraction or retraction (for de 1s,
pter ¥ of the given book).
The air brakes are cortrolled electro

& slide mounted on the engine control lever ~ .
"N or backward from the neutral position, the air brukes are tTec

Tespectively,

hyﬂr‘ulit:‘m fsrom the cockpit by mesas OF

Lor—
papdle. When the slide is shifted
od or extended,
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I1. CONTROL ASSEMBLIES
1, Central Control assexbly

The central control assembly (Fig.180) compriscs the controls inatalled insige
the cockpit. It consiste of en electron alloy bracket which carries the coptrol

stick and foot control bars.

Bracket

Electron alloy brecket 4 is bolted to the cockpit floor and frame X6.75. Prep-
ged into the bracket body are the ball bearings whicn support the rotatable sleeve
with control stick 5 and ajleron contrcl lever 9, as well es axle 2 of mair tube 15
of the parsllelogram mechanism with foot control bars 1. The bracket mounts the
stops which limit the travel of the foot control bars and contrel stick.

Rudder foot control bars 1 are hinged with bolts to the front part of the
central control assembly by means of the parallelograz mechanism which consists of
tube 15, connecting rod 16 and axle 2, as well as of slde brackets 1ll.

The foot contrcl bar consists of a foot rest, knurled plate, durslumin stea
and foot straps. The foot rest with stem 12 1is inserted into side bracket 11 amd
locked therein by means of adjusting locking screw 10,

The length of the foot control bars is adjusted to fit the pilot. The adjust=
ment of the length is done a8 follows. There are six holes, dia. 6 mm., spaced at
18 to 20 mm from each other in stem 12 of the foot control bar wuich is rigidly
attached to the foot rest by means of two taper bolts. Depending upom the pilot's
height the foot control bar with the stem is drawn outeide or inside relatively to
the side bracket and fixed to the side bracket by means of lock inserted in the
respective hole. ) .

RBudder control rod 13 1s attached at the left-hand side of lever 14 which ia
rigidly attached to the axle of parallelogram mechanism 2.

The control stick (Pig.161) consists of three pervs: aluminium elloy grip 13,
duralumin tube 2 and lower sleeve 1. The Erir is atteched to the tube by means of &
union put and the slesve is riveted to the tube.

The control stick carries wheel brake ccntrol lever S with cable & pessing im=

P

sidz a Bowden eheath. Attached to the lower end cof the contrcl stick is the stabiliz-
er control rod.

The grip of the aircaft control stick is fitted with five electrically operated
buttons 6, 7, 9, 11 and 12, and two-position cimnge—over ewitch 10.

Drop tack release button 6 is situated at the base of the control stick.

The button 1s covered with cap 14. To drop the tenks, cap 14 is turned upwand
and button 6 is depressed.

Button 7 with firing trigger 8 1s situated in front on the upper part of the
erip. To fire the rockets, trigger 8 1s shifted forward so that it turns and depresses
button 7.

Target lock-on button 12 is situsted or trne left-hand side of the ETip-

Two-position change-over switch 10 employed to engage the trimming effect
mechanism 1s installed on the top of the g€Tip. To remove the stretching thrust
Upon the stick, the change-over switch is turned down and to eliminate the CONPTes-
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FIG.181. CONTROL sSTRCK -
1 ~ euwbilizer cantrnl lever; 2 - whe; 3 — cable
Stiachmens; 4 — cabie; $ — 1.G. mein strme :
wheels brake control lever; § — jettisonable mak
;elc:(.:"h!uu; 7 ~ firing button; § - ingger;, -
- -2 siabilizan
MLy iy s e b

" over switch; 1} - KAll-2 swbilization diu;;.'- '

meat bution (red): 12 — warget lock-en butten;
13 — gnp; l_‘ = jectisonnble wak release button
salety cap. )
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- twg on tho stick, the switoh 1- turnod upnxvd and retained thnn-t a 1on3
1 thrust is not removed,
attons 9 and 11 are designed to engage and diunstco the lun-z nutopuot
for stabllising operation. Button G used for engaging the unit is black and but~-
¢ 11 used to cut off the unit engsged for stabilising opsration is red. '
The electric cable leid inside the srip and sleeve passes outside throu;h a.
pie in the sleeve,
¥oen the stabllizer and the uloron- are in the zero ponition, the- oonml
nick i ip 1ts neutral position st a distance of 250 +3 ma froa the 1nltm-ont.
Yhen the stick is shifted onward from the neutral position, its travel is '-
[ 20 2ld = and when it is shifted backward, 1its trevel ie 96 +14 u~, ¥hen the
| gick 18 shifted left or right from the vertical poaition. its travel is

#1 +10 =m.

2. Saaligg Arrangements of Control Anelbuog

In order to prevent penetratiom of diat and foreign obJactl. tho nrcrctt
control units are covered with protective jackets. '

The control stick inside the cockpit is closed with a protoctivo Jmht and
the rods controlling the stabiliszer, rudder and ailerons are protootad uith a
rmovable jacket of special design. Co N :

At the points where the stabilizer, rudder and aileron eontrol rods: emerge
froa the cockpit, sealing arra.ngemam:a are installed to provide tho tightness of
the cockpit.,

The sealing arrangements (mg 182) of the st‘biliur and rudder control x«h
comprise bracket 22 provided with a flange and eoyelugs and rigid
fusslage, bushing 20 and packing gland 24, and bosses to receive sharts 19 (the.
bushing houses the tip of control rods 1 and 2), rubber 3acket 25 and brace 21 used
u & hinge member between bushing 20 and bracket 22. Rubber jacket 25 covo:n bush~
g 20 apd the flange of bracket 22 is secured to them with wire 23, To minimize’

! tre friction between the coptrol rod tip and bushing 20 housins tbe tip, the
rubbing surfaces ure greased with lubricant IMATHN-221. _ _

The non-linear mechanism is installed in places where the dlemn controlfndn
wmarge from the cockpit. The sealing arrangement installed whers the control stick
rd enters the non-linsar mechaniss and the control rod comes out froa the non- .
Ubear mechanism to the boosters, is similar to the sealing arrangement sounted on
the atabilizer and rudder control rods. The sesling arrangements installed in .
Places where the rods come into and out of ths non-linsar mechanisa (:1.:.1:2:& 9
c1ude buahings 17 and 27 with packing glands 18 aod 26, seali’s me t:. cock-

wd brages 14 and 28. The non-linear sechaniss housing is installed

od to the bell-crank and drawn to the
pit behind the pilot's seat. The rods connect ¢ sealing Jecket 11 the sealing’
boosters are semled on the cockpit floor by means © and the coc kpit floor by
Jecket 1a attached to the nan-lwu' mechanisa bousing

Mans of & wire bindi s to prevent
The aileron contl::l pop-lipesr .,cmj.u is conrod ﬂ.th J:okct P '

Peustration of airt and forsign matter.

I

_ - _ : sécnéf T o
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T1I. STAZILISER CONTROL SYSTEX
1. General

-ne pircraft is cortrolled longitudinally (Pig.183) by means of the controll-
o k‘“\;stnble) stavilizer (witk no elevator) by the aircraft control stick
sougb ® systen of rigid control rods and tell-cranks by virtue of an irreversibd-
s coupled booster, type BY-51U!C, which tramsnits motion simltanecusly to both
wives of the stabilizer.
~pe application of the ocontrollable stabilizer instead of the elevator is
pcoxnted for by the fact that, in & supersonic flight and particularly at high
soitudes, the elevator 22fect is reduced, i.e. its defleotion does not oause
| ; required change in the 1ift of the horizontal empennage tbis time. Apart from
" s, higher speeds increase the longitudinal static stability margin of the air-
.rsf%, which brings about an adeguate increase in the force applied to its hori-
a] empennage for the alrcraft trimaing.
he use o the controllable stabilizer insiesd of the elevator has improved
¢ aireTalt maneuverability, since an appreciable increase in the maxizun forces
splied to the horizontal empemnage in case the latter is defleoted at supersonic
speeds is accoTpanied Y larger available load factors in the above flight
sopditions.

~ve gtabilizer effect has, however, proved too high in those flight ocondi~
..ons when the elevator was sufficiently effective. To reduce the stabilizer ef-
%t in the conditions which render 1t superfluous, the aircraft is provided with
© wtomatio trapscission ratio controller, type AFy-38.

“The transmission ratio controller systed, 1rpe APY-33, sutomatically altiers
©¢ coptrol stick-to—stabilizer transcission retio to nminimize the stabilizer
i?lection racge and inirocuoces sigultaneous changes into the oontrol stick-to-
sping artificial feel mechaniso +ransmission ratio, depending on the impact
cessure and the f1lying altitude within & range from 5,000 to 10,000 m. The above
tages are effeoted by adjusting the operating arms of the APY-3B automatic
taptroller,

prine

2. Stabilizer iontrol Sysien Units _and Their
Purpose (Fig.183)

In eddition to the aircraft comtrol stick, the stabilizer ooptrol systes

‘Zorporates trhe following units:
(a) artificial feel mechanisa;
(%) trinming effect mechanism, type ¥m-100 &, 204 seri
(o) booster, type EY-51UC;

{d) autometio transmission ratio controllery

? & oontrol unit, an sotusting (servo) mechanisdm,

type APJ-3B, which is ocomposed
and a position indioator.

cpring Artifioisl Peel_Mechanisa

The spring artificial feel mechanisn (Pig.185) serve
Fessures op the aircraft coptrol stick 1n proportion to
'ell as to the wmirspeea and f1ying altitude of the airoraft. “

The artifigial fecl mechanism 18 mounted in the fuselage ta
%5 top, between frumes Nos 29 and 314.

208 5 of the artificial feel mechanism is coupled wit pody B of the
Mtomatic transmission ratic oopniroller, while °y1w1°‘1 ody

1 1a oonnected with the trimming effeot mechaniss

s to simulate aerodynamic
318 deflection angle as

section, st

b the rod of the APY-3B
mechan—
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1 ; J 7 [ s 88 s g n
\ B &
Tk i =
139t/ kg
. NB EXTENSION COMPRESSION
BACKWARD 8.476 KG FORWARD noth'iN?

MOVEMENT OF OF CONTROL STKCK
CONTROL STICK 4

174188 kg CHAKACTERISTIC CURVE OF SET OF SPRINGS

OF STABILIZER ARTIFICIAL FEEL MECHANISM .-~

FIG.185, STARILIZER CONTROL ARTIFICIAL FEEL MECHANGSM
P -nxle; 7 - wesher; 3 « 5¥ing: 4 ~ swpponr ring; § - rod; 6 ~ sepurator; 7 - spriag; § ~ cylinds
€69 + aeti 10 - cover; il - bushing; 12 ~ acrew. :
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Str\w““"ll" the artifioial feel meochanism 1s oylinder 8 whioh houses axle 1
o Bo11O¥ rod 5, with three pre-loaded springs installed between them.

she smsller springs are compressed by 35 kg each; a8 regards the middle
it 19 oompressed by 42.5 kg. In the neutral position, the forces of the

prinds
ings are balanoed, and the pressure on the rod of the artificial feel

-ﬂlﬂ'.pr
mchenien is sero.
15 the APY-3B controller is being turned, the artifioial feel mechanisa rod

wres into the oylinder to ocompress one of the smaller springs, the seoond smaller
17108 being oaused to expand and &' 0.5 mm travel of the rod oreating s 8.4 kg
glort e8 a result.

is the rod slides through 4.5 mm, the firet apring beoomes oompletely
coapressed, tbe second smaller spring getting fully expanded. A further travel of
the Tod sets ip operation the middle spring only.

1o case the APY-3B ocomtroller is operated in the reverse direotion, the
s0d of the artificial feel mechanism leaves the oylinder and actuates the springs
in the opposite direotion.

The greate= the defleotlion of the countrol stiok, the heavier the oompression
of the springs and the higher the pressure on the airoraft oontrol stiok.

_Tripaing Effegt Meobapism_

The trimming effeot meobanism (Pig.186) funotions as an aerodynamic trimmer;
the mechanism enables the pilot to adjust the neutral position of the artifioial
2s¢] mechanism as he desires in order to ascouplish in-£light longitudinal trimm—
ing of the airoraft ip response to the existing pressures, 1.e. to remove thea
trom the aireraft oontrol stiock.

The trimming effeot mechanism oconsists of au elecirio sotuator, itype Mil-100M
i series), & fork and a looking washer. The aotuator body is attached to
s bracket installed ln the furelage tail section in the region of frames Nos n
a4 32, while the rod of the aotuator is sccured to s bell-orank ooupled with the
Itifioial feel meobanism. The rotary motion of the electrio motor of the uR-1004
swtuator is oonverted intc a llpear travel of the rod by & redustion gear. The
r®d 18 moved in or out, depending on the scnse ot rotation of the eleotrio motor
rotor and omuses & displacement of the artificial fe 1 mechaniam body coupled to
the Totor. When the artificial feol mechanism body 18 displaced by the eamount of
compression of the artifioisl feei mechanisz springs: the pressure applied on the
airoraft control stiok will be completely rem with the rod in omo :: i:.
extreme positions (the length of the operating stroke of the trimming € eofor
Mobanisg measures 18 mm from the neutral position for extenalod Mtlgnn: ora-
retraction), mioroswitches installed in the eleotrio sotustor are e¢ P
tlon to stop the eleotrio motor 1m ome of the positions. .

In order to set in operation the Wi-10UM trimaing o£190 t
Lsoessary to turnm on the TRIM. BFPECT MECH. seitoh ob the righ
1o board.

To actuate the signalizstion systes of *
*ffeot mechanism, 1t 18 required to turn on t
the inmoription CHECK LIGHT PANKL, PITCH TRIN.
%and rear eleotrio board under 8 trapsparest oover.

The green light jndicating the neutral posizio:'z;nul‘ 18 mo!
Bechanism bears the insoription TRIM. BPPECT MECH. .

Panel direotly ip the oentre of the tnetrusent paARct:

aved.

secbaniem, 1t is
-hand front eleo-

stion of the trimming
aker A-> beering
e right—

he neutral pos
be oircuit-bre
WARNING jnstalled on th

£ the triaming effeot
upted oD the T-2
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me tTIZRIDE effect mechanisa 18 controlled with the sid of s push-type
sgge-OveT switoh, type OK-4, installed on the aireraft control stiok.
"1 order to remoV” the pulling or pushing pressure from the control stick,
¢ :w.aging putton is either pusked or pulled to cause operation of the trimming
et pechanisn and expansion of the springs of the artificial feel mechanism.

Eydraulig Booster, TIpe By-51uC

me booster, type BY-51UC, operating nfm—reveraibly, is bracket-mounted on
e beads Of frage No.3A. .
the hydraulio booster 1s connected to the stabilizer control systen by means
238 pell-crank coupled with the hydraulic bvooster rod and the control rods;
.pected from the side of the slide valve is & coptrol rod which couples the
5143 booster with the ocontrol stiok.

-he hydrsulic booster, type EJ-512C, is of two-chamber type; the booster is
sppiied gith the working fluid simultaneously from two hydraulic systems: the
.oster and the main hydraulie systems, Zach of the systems separately feeds the
yoking tluid to the appropriate chacber of the BY-51LC booster and also provides
sgid return from 1ts resl;ective ckamber. In case any of the hydraulie systens
%ile in operation, the By-51UC hydraulic booster keeps on opersting by .virtue
4 one 02 the chambers, depending on the system which resains servioceabls,

connected to the booster hydraulic systen is an emergenoy pumping unit,

e E1-27T, which maintains s Tequired pressure in the booster system to emsure
e airoraft landing in case the hydraulic pump fails or the aircraft engine
stope.

In case the pipeline of the booster hydraulic gystem 18 dazaged, the pump—
Iz wit does pot ensure the eiroraft oontrol. -

The pumping unit is sutomatically encaged 88 soon as the pressure in the
looster hydraulio system drops down 10 165*%’0 kg/cmz. The hydraulic pump of the

‘uster hydraulic sretex running, the pumping unit is automationlly disengsged at
© increase of pressure in the systeo not above 195 kg/on“.

h the hydraulic systems, the stabiliger:

In case the pressure is zero 1in bot
sures op the control stick,

wztrol is made impossible due to excessively big®: pres
‘te pressures heing beyond the physical ability of tbe pilot. For the design.

wi operation of the BY-S1UC hydraulile booster see Chapter ¥ of the present
boek,

3. Automatio Transpission gt;o gom_l_lg,
Type APY-3B

: of
The met of the APJ-33 automatio transmission ratio oonmu:a 1:::::'“
A tontrol upit, an actuating {servo) mechanism, snd & position ..

_contre) VEIL | o

o and gtatic pressure from the pi:o:t.tu
the ourrexn ues

“he and works out a control prograp acoording to om::.::. gl

° the ram (impact) pressure and altitude, with the col 1gpal

e
fsequently sent to the sotuating (servo) mecbani .
the f0llowing compoD H

type WPL-106, whiochb ogonverts
tube into electria.l voltag®;

The oontrol unit takes UP aynani

The control unit oomprises the P! josl Tas

() ran pressure pick-uPs
Fessure from the pitot-statioc
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(b) sltitude piok-up, type WPI-126, which comverts the physica? st.uc prg..

sure from the pitoi-static tube into electrical voltage;
(c) polarired relay, type PNC->, which sunms up the ram pressure, "-’ltie

pressure and feedback signals and, 1in the oase of their mismatch, applies 3 Pohr
control signal to the power relays;

(d) a pair of power relays, type PC-3,
polarized Telay and the electrioc motor.’

vhich a.mplify the Power between the

Actuatu_:g_ﬂechmim
The sotusting mechanism (Pig.187) follows up the Tod ‘Dovement control -lml'

in order to imtroduce changes into the contrel stick-to-stabiligor and comtro)

stiok-to-artificial feel mechanism transmission ratio: and transmits the feedhuk
signal of the rod position into the corntrol unit and poution mdicator,
The sotuating mechanism inocorpcrates the following compnnents: ]
(a) linear-action electric actuator, type LUI-10(YA, which converts a itn.i
from the power relays into meocbanical motion of the actuating mechanism rod;
(b) feedback potentiometer which converts the zechanical ‘motion of the
actuating mechanism rod into an electrical vo]ta.ge to generate a feedback. gw

to be applied to the polarized relay; .
(c) position indicator potentiometer which converts the mechanioll notioadA

the actusting mechanism rod into am electrical voltage to generate & lignl.l lm:n-y :

ed to the position indiocatar. .

The position indicator orients the pilot as to whether the pragran of oozh'ol B
in response to the raa pressure (indicated airspeed) and flying altitude is )
properly carried out; to this end, the irndicator converts the electrical roltage -
from the potentiometer of the actuating mechanism rod into the pointer mechanical
motion. . '

Inte.raction of AP.-SB Cogponentt

With the APY-3B automatic trmmisalon ratio controller in cper‘tion, the - e

autcoatic controller units {nteract in the following way (Pig.188):

(a) in response to variations (increase or decrease) in the airspeed or
altitude, the electrical voltage is supplied from the piek-—ups to the !MM of
the polarirzed relay, type PIC-5;

(b) tke instant the voltage stored up im the PIIC-S relly -indinet in rm'

to the airspeed changes becomes equal to the actuating current of the polarised - v

relay, the oentral contact of the relay is made oloae to ome of its side oop- .
taote;

(o) the central contact closed to the side one in the 1)01.3'“‘d remp
of the power relays, type PC-3, picim up as a Tesult;

(@) the engaged Telay, type PC-3, operates to comneot the electric. soter of -
the ¥I-100!A actustor and to release 1ts coupling at the same time;

{e) the electrie 2otor of the EN-100:iA actuator drives the actusting 7ol d '
the APY controller to obange, firstly, the control stick-to-stabilizer sd -
coRtrol stlck-to-spring artificisl feel mechaniam transmission ratios and, secosd
15, move the slides of the feedback angd position indicator potentiocmeters; ‘

(£) electrical voltage 1s applied from the feedback potentiopeter to the
winding of the polarized relay, type PLC, to eaturate it with & ourrept-of
Teverase polarity with Tetpeot to the piok-ur current;
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FIG.188. DIAGRAM OF APY-3H CONTROLLER UNITS
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(g) the sopent the currents in the relay and pick-up sttain balanoe or, else,

speiback ourrept becomes Blightly larger tbap the pick-up ourfent, the con-
2

ats of the PIC relay beoome open;

(b) the oontacts of the PIC-5 relay open, the power relays, type FC-3,
o oaused 10 disepgage as a result; the electric motor ot the WI-100MA actuator
1ts brake coupling is de-enmergized, the latter abruptly stopping

wgether with
e sotusting T od.

mus, the APJ-3B automatic controller units operate in steps (intermittent
gageaent cycles) in response to gradual changes in the ram pressure ox flying

. Stitude within the limits of the control law.

The mumber of engagement cycles within the control range in résponu to
ssnges in the ram pressure and flying altitude is so seleoted that the operation
sieps could be peroeived by the pilot in flight to a least possible extent and

o operating modes of the controller relays were of minimum heaviness.

Characteristio_Features of APY-3B Controller
Operation and Its Control ProgreR

The aircraft stability and controllability are greatly influenced by the
:a pressure and flying altitude. As is seen from Fig.189, at one and the sane
ush raz pressure, the amounts of the control stick application required to build
;s unit load factor by deflecting the stabilizer when piloting the airoraft vary
vith the flying altitude. At a low ram pressure, the airoraft coptrollability is
2gligibly affected by the flying altitude. Consequently, the aircraft piloting

| wcinique is largely varied to meet different £1light conditioms.

74 will also be noted from Fig.189 that the APy-3B system oontrol progras
5200l be mccomplished with due regard to the ourrent values of the raa pressure
12 flying sltitude in order to compensate for effeots the flight conditions.

zoduce on the airoraft controllability. -
P1£.190 demonstrates that at altitudes from 0 to 5 km. the APY-3B oontrol;u-
tz adjustments required to fully make up for the necessary deflections of the
suabilizer on the conmtrol stick almost do not differ from each other; therefore,
it i3 only the airspeed which makes it necessary to adjust the arm of the APY-3B
tentroller at the above altitudes.
In this case the airspeeds lower than 455 m/br

tiaracterized by constant stick-to—spring feel mechanisz and ::10 Sressures
Tamszission ratios which correspond Tespeotively to minimum

tabiliser.
it the control stick and to maxigum oF gipigum defleotion sngles o:gt::: ;PY 3B
is is seen from the same figure, the accepted law of °°nt;°:b. booster lino
“iomatip oontroller units averages the required ad justments O

ur,

Then 1ights are performed st altitudes from 5 to 10 km;n:h:I::::::u:
'78ten operation depends both on the ram pressure and the :]ih e opere-
““resged altitude brings sbout a reduction in the rang:ho oon:ru trolier o
“ion ir response io the ram pressure. The pressures on t; om e wenent .
‘2lieved, while the stabillzer deflection per decree of the - :
mrmed. ¢ variations in the aircraft

An imtroduced sliitude correotion 13 function O oot
%2111ty and cortrollability which &re governed b
Zmbers apd by a reduccd stabiliser effect.

and higher than 992 Xm/hrare
y-to—-stabiliser

v ever-inoreasing 11y

J‘*z

P

n 2
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INCREASED AIRCRAFT STABILITY

ALTITUDE, O XM. .

i

+ — RAM PRESSURE

92 _

M= 0.5 AT ALTITUDE H=0 KM, M=0.83 AT ALTITUDE H=0 KM.

M=0.98 AT ALTITUDE H=10 KM,

WM=1.63 AT ALTITUDE H=10 KM,

FIG.189. AIRCRAFT CONTROL Vs RAM PRESSURE, R
STATIC STABILITY MARGIN AND STA BILIZER EFFECT

CHANGES IN APY.IB CONTRCLLER
ARM NECESSARY FOR FULL STICK

REQUIRED CHANGES IN STAa'lLl;ER

H=5 KM. ADV.R CONTROLLER SMALLER ARK

'BAM PRESSURE, KGM?2

F1G.190. APY-3B CONTROLLER ARM FOR BOOSTER
OPERATION Vs RAM PRESSURE AT ALTITUDES
. FROMO TO S KM. )
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£ig5.193 presents the iaw <2 control of adjustments to be made for the APY-3B
ggoller aTB at an altizude cf 7 i®. '

1t sititudes above 10 K= irrespective of the airspeed as well as at an
sted airspeed less than 455 k/hr irTespeotive of the altitude, the oontrol-
disengaged. In tLis case, the stick-to—artifiocial feel meocbanisa

tabiliser transmission ratios come to ocorrespond respectively to

igdio
‘¢ systed is
.| e etiox-to-8
spe BABiMUD stick losding and paximua deflection angles of the stabilizer.

The assuped control law [prcgran) of the APF-3B controller averages & comp-
iy Telstion of the required motioms of the actuating mechanism rod of the APY-3B
.pzoller, depending on tbe ram pressure and flying sltitude. The above-mentioned
seraging ensures & safficient compensation for excessive effect of stabiliser
jeriection and adds to 8 gresater standardization of the airoraft pilofing
.pchpiques within & broad range of airspeeds and flight altitudes.

The law assumed for control of the APY-3B controller actuating rod is
yesented in Pig.192. : : R ,

mhen the actuating mechanisa rod (Pig.163) travels from position A=Ay (the
nusger arm engaged for the cperation of the BJ-514C booster) to position -5y
‘zhe smaller ar= engaged for the booster operation), tbe two trapnsmission ratios,
e control stick deflection being invariable, suffer tbe following chenges: -

(s) tirstly, a ckange in the control stick-to-stabilizer transpission ratio
s:ich causes & reduction in the stabilizer deflection range at the expense of the
jecreased booster line aro (0B instead of 0A1); '

(b) secondly, & change in ike control stick-to-spring artifioial feel
sctanizn transmissiop ratic which brings about an incressed pressure on the
soctrol stick due to the increased artificisl-feel mechanisn arm (0b instead
of 0b). : _ : .

i change-over Zrom the bigger 1o the smaller arm of the APY-3B controller
atusting mechawisam rod causes a change in the stabiliser deflection sngles in
response to the comtrol stick application. Similarly, & change is introduced in

the pressures on the control stick in case tbg latter is detleoted»fro. the neutr .
al position as is showe iz rig.193. - » 8
The operating senve] of the trimming effect cechanisd for extension is 18 ma

; retracti’n. The travel range and time :

zez the neutral position and 10 am for
the coptrol sti

{insec.), duripng which the pressures on
%0llow the full travel of the trimming eftect mechanish xod d
;oaition, with the bigger arc of the APY-3B controller selecteds

0 P1g.104, and with the spaller ars selected, in »ig.195. .
The above Zigures indicate that es regards the pressure ;“c
¢ the W[-100 trimeing ©

tion z? the comtrol stick and that ©
2t zatch the neutral positiod of the stick wbel the stabilizer deflection angle
i equal to zers.

This is accounted for by the fact
engaged, with the trizmipg €ffecT zechani
awd the control stick released, the boost
s and the stabilizer zose will e moved upward
3t flying speeis V=750 ¥z, hr) -

Besides, the adowpward deflection
Stiok relemsed, depends °OF the accurady _‘F’f *
l "“',

ck undergo changes %0
from the peutral
are yrolentod’

the 5]—51“0 booster 1s
peutral position

the APY-3B bls&ef
(for balazcing’

that the instant
om being set in the

er will operate oD
through 10 £2 ™

with the oontrel

tabllizer nose,
of the 8 + mechanism ad just—"

pe trimming effeo
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F1G.191. APY-3B CONTROLLER ARM FOR BOOSTER
OPERATION Vs RAM PRESSURE AT ALTITUDE
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FIG.192. ASSUMED LA¥ FOR ADJUSTING APY-38
CONTROLLER ACTUATING MECHANISM ROD ARM
ENGAGED FOR BOOSTER OPERATION:
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The ¥I-100M trizmming effect meohanism is provided with a lamp whose €lowing
ipdicétes the neutral position within 0.5 to 2.0 mm of the rod travel; this cor-’
responds to a 5- to 20-ma travel of the released conirol stick in oase the bigger .
arm of the APy-35 controller is selected, and to tbe time during which the 1..,
is on for 0.3 to 1.0 sec.of the rod travel. .

Therefore, in order to obtain an accurate neu*ral position of the trm
effect mechanism, type LN-100), 2nd series, the rod should be placed in the mid
of the J.mp burning period. ’ o

The system of the APY-3B indicating and control instruments eomprues
the APY 3B controller position indicator, indicating lights, and a toggle nitah
of the APT-3B automatio and manusl sontrol. »

The APy-3R controller position indicator is mounted on the left-hand board "’
of the instrument. panel and has iwo scales: one of the scales indicates the
operation of the mutomatic conmtroller as a function of variations in the flying
speed, while the other scale is used to indicate the APY-3B operation as a rum- :

tion of & varying flying altitude. .

The outer scale reads (clockwise) airspeed values ~and the inner scale ou'rlal.
(counter—clockwise) altitude values. v .

As the actuating rod of the APY-3B controller movea, the volt&ge sef up in \
the position indicator potentiometer drives the pointer of the position hdioltor .
installed in the aircraft cockpit. :

The position indiostor readings enable the pllot to judge whether the auto-
matic comtrol system operates in accordance witk the preset control law or not. 1.
the operation is proper, the indicator reads as follows (Fig.196):

(a) when in flight at an indicated airspeed less than 455 km/hr 7i,e. before i
tte APY-3B controller system 1is set in operation), the pointer of th3 positiom
indicator resis agaipst the left stop (position 'l in Fig.196); - .

(b) when flight is made at altitudes ranging from O to 5 km. and at mtcated
airspeeds measuring. frow 455 to 992 km/hr, the position indicator pointer swings
across the airspeed scale, with its readings approximately coinciding with those
of the airspeed indicator; however, at speeds higher than 992 km/hr, the pointerA

Temains at the right-band stop (position 2 in Pig.196); : : .

(¢) when flying at altitudes from 5 to 10 km. and indicated airspeedl from
455 to 992 im/hr, the position indiocator pointer sweeps the airspeed soale until
it reaches the park inscribed on the altitude scale. The altitude mark serves a8 ¢
the right-hand stop for the position indicator pointer (position 3 in'FiB-196)’ :

(d) when in flight at altitudes of 10 km. and higher, irrespeotive of the
indicsted flyirng airspeed, the position indicatar pointer remains st the left-hand
stop (position 1 in Pig.196). ; .

The left-kand stop of ‘the pointer corresponds to the take—off and Mm
position of the APY-3B- controller system (the bigger arm of the booster opers-
tion) and in additior to the position indicator, is checked by the green indicator
light bearirg the imscription STABITIZE:R FR MI!I]IG and installed on the ~
&ignalization board of the instrument panel. Provided beside the board is an

instruction plate which carries: IFP LAMP 1S DEAD WHEN LANDING, SELECT SLOW SPXS3
SETTING OF APY. ' : . :
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Ip case the actuating mechanism rod is shiftea from the bigrer to smaller /
of the booster operation, the green light comes off. It 1s° or’ " under standapq,
atmospheric conditions (the ground level temperature is 157 at a static sea- p'
level pressure of 760 mm of mercury) that a full ooimcidence of the position ¢#
indioator readings, provided the APY-3B controller system properly operates, 3
those of the flight control jnstruments of the aircraft (I.A.S. and T.A.S, indie
cator and two-pointer altimeter) is obtaiped. In all other oases, the resdings
of the APY position imdicator will differ from those of the flight control
instruments, the difference being particularly noticeable in al‘titude indiontiog

That is the reason why the APY-3B controller position indioator is used b.‘
the pilot only for gemeral orjientation as to the operation of the automatic W
controller system. Minor differences between the readings of the position indi- »
cator and those of the flight oontrol instruments are not indicative of faults V]
the action of the automatio controller system.

The automatlo contrel operating duty of the APY-3B oontroller aystem is
switched on by olosing the A3C-5 oirouit breakers bearing the imsoriptions APY
AUTON. CONTROL and APY MARUAL CONTROL, the cirocuit-breakers being installed oa
the Tight-hand rear electrio board in the cockpit (under a transparent cover), "

The operating mode of the APY-3B controller system is selected by means ottt
the two-position change-over switch of the APY controller mounted on the left- L
hand electrio board in the cockpit and bearing the inscription AUTCQLAT and yaNa

Kormally, the operating mode selector switoh of the APY-3B controller L

system 183 placed to AUTOMAT and locked in this position with a wire, type »
E(~EG.3. The locking arrangements prevent taking off and flying with the APY-3B iV
controller set in the manual control duty and when the rod of the actuating ]
nechanism is in the take-off and landing positions. ]

Ordinarily, the APY-3B controller system does not require special in-flight
control, except those cases when control is needed over the accomplishuent of
the control law by the system, the check being carried out by the posi.ion indi-
cator and the green light. However, to meet failures in the actior of sutoratic
control circuits, the system is provided with manual control arra-gements irclude
ing 8 push-type manual control change-over switoh.

The manual ocontrol operating duty is switobed on by means of 8 special
APY-3B system selector switch which is locked in the automstic ocontrol position

to prevent taking-off and flying with the contrcller kept in the manual control
duty, as has been stated above.

- - R

1t

In case the selectar switoh is set to HANUM., the automatic control unit is ¥
de—energized, and the MII-100MA electric motuator is controlled directly with
the aid of a push-type change-over switch installed in the cookpit.

In such a case, the position indioator and the signal 1ight oontimue to
operate in the ocockpit, which allows the Pllot to manually set the actuating
nechaniem rod in & position required for performing the flight.

During ground checks of the manual corntrol oircuiis or in case the masusl ¥
control system is deliberately set to MANUAL in flight, the movements of the roé¢ t
of the APJ-3B controller actuating mechanism are controlled by use of & push-
type three-position change-over switch looated on the left-hand electric board
wnich bears the insoriptions HIGH SPEED and LOW SPFED. In this control duty, the
encagecent of the change-over switoh in the LOW SPEED direction results in
extension of the rod of the APY-3B controller actuaiing mechs .ism for the bigger
8rm tooster operation and cutting in the switch in the HIGH SPEED directios
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Sisiates retraotion of the aotuasting mechanisa rod for the amller ara booater

”ﬂ‘““'
foen the AFY controller is engaged for automatle oontrol, the HIGH - LOW

Tl ohange-over switoh is do—energised.

1IV. RUDIXR CONTROL

1. geperal
(r1g.197)
rpe Tudder control system (71g.197) is rigid and imoorporates no hydrsulie
\csters. The oontrol is effeoted by the pilot the instant he presses the pedals
joined 0 the rudder through tubular oontrol rods and bell-oranks. The rudder is
setleoted through 25° +1° to the left and to the right of tha peutral position.
e bell-oranks are staaped of aluminium and magnesiua alloys.

2. Moupting

the rudder is concected through a set of control rods to a lever whioh 1s
woured on the pedal fulorua (foot control bar arle).

¢he rods of the rudder ocontrol system are 1aid im the oocokpit to pass under -
od behind the ejection ssat, in the recess of the fuselage superstruoture and
iz the root seotion of the fim.

#he rudder oontrol bell-oranks are mounted together with the stabiliser
wgtrol bell-oranks in oommon sssemblies, exoept the bell-oranks im the fim. In
the fuselage superstructure recess, the rudder oontrol rods together with the
stabiliser ooptrol rods are seoured in special supports.

V. AILERON CONTROL SYSTEN

1. Gggor-;
198) oonsists of oontrol Tods, bell-oranks,
jon ratio pop-linear obange mechanism, two
type KAN-2.
the ailerons are deflect~
o in oase the boosters

The aileron oontrol system (P1g.
wtificial feel meohaniss, & transmiss
bydraulio boosters, type BY-454, and an autopilot,

¥ith the hydraulio boosters engaged for oycrlt“l‘oo
¢4 upvards and downwards through 20° ;10 and through 20°_p
wre disengaged.

The ajleron oontrol bell-—orauks are

vings.
2. MW

_Hyarauljo Bgozterls _rype BVZ42A.
are inatslled
® through the gervio

installed in the airoraft fuselage and

The hydreulio boosters, type BY-45R, 1z eaoh “:‘,,:::h:.”-
sunted on ribd No.6. The boosters are accessibl
Kovided in the bottom skin of the wing. . and are supplied eitber from
fhe hydraulio boosters operate aon-reversidly arsulio boosters are
the booster or from the maln hydrsulie systeas, 1.
Te-gonneoted for supply fros the maln nydrsulio 8
bydraulic syetem fails in operation.

The transfer to the main hydrsul
e in the booster
pressure saints

oally effected

ue whioh 18
1io0

the moment the pressur hydres ined in the pooster oostrol min

Yproximately equal t0 balf tbe
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system. In oase tb; pressure in the booster hydraulioc system rises to half the
value of the preasure maintained in the main hydraullo system, the latter ia
asutomatically cut off and the boosters are re-set for oontrol to the booster
hydravilc system as a result.

In osse the BY-45A boosters are disengaged (or both hydraulio systems fai)
in opex'ation), the hydraulio boostera fanotion as rigid links of the aileroa
oontrol system. ) .

Prom the side of the slide valve, the aotuating rod of the hydraulie booster
is oo-me~ted to the control rods whioch run to the oontrol atiock; the other ens of
the rod is oomneotad to the oontrol rods running to the alleron. When the @iroraft
ccntrol stiok is deflected to the right or to the left, the slide valve of eaoh
hydraulio booster is moved by the pilot; the slide valve operated in thig manner,
the sotuating rod of one of the boosters 1s released to aeflect the aileron up,
while the actuating rod of the other aileron 1s pulled iu to defleot 1lLe aileron
Aowm. ;

. The hydraullo booster. type LY-45A, operates hydromechani.ally and is
provided with a follow-up control system.

dynamic pressurem on the airoraft oontrol stiock by way of varying tho stiok load-
ing, depending on the angles of ailerom defleotionm.

The mechanism incorporates the following main parts: oylindrioal cone 8 with
eyebolt 12, rod 3 with eyebolt 1 freely mounting two sleeves & and 10, bushing 6
with washer 9, and two springs (ome shorter spring 5 and one lomger spring 7),and
union nut 2. The oylindrioal oasing has an oil-seal umit.

The artificial feel wmechsniem ie installed in the pilot's ocookpit, below and
to the “aft of the oomtrol stiok.

‘'The meohanism casing is attached to the cookpit tloor, while the rod is seour-
od to thLe aileron oontrol lever. When the oontrol stick iz bdeing defieoted, the
lever turns to pull or push rod 3. During the rod travel of up to 2.5 am it
is the shorter spring that is compressed and during the rod travel of more than
2.5 mm, the longer spring is oompressed. The greater the amount of the oontrol
stiok deflecticr, the heavier the spring oompression and the strorger the pressure
applied to the control stiok.

~Trapsmission Ratio Non-Linear Chapge
Meohanism

The transmission ratio non-linear ohange meohanism . (F1g.200) is instalied in
the 00ospit under the meat. The body of the non-1inear ohange mechanisam is sttach-
ed to the ocookpit tloor.

The transmission ratio mon-linear ochange mechanism ensures small s&ileron
defleotion about its neutral position in response to large travels of the oontrol
stiok. By the end of the travel of the oomtrol siiok, the non-1inearity of the
transmission ratio 1as ohanged to eventually approach linearity omoe the stiok is
set in its final positions. Due to this, the mechanism provides a proper "feol®
in .he airoraft transversal oontrollability, with the BEY-45A boosters engsgeds
and ensures a oomparatively easier control when the control stiok is defleoted
Lhrough 1/3rd of ite spplication range from meutral, with the hydraulio boosters
disengaged.
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KINEWMATIC DIAGRAM
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M

CHARACTERISTIC OF
AILERON NON-LINEAR
CHANGE MECHANISM

F1G.200. TRANSMISSION RATIO NON-LINEAR CHANGE MECHANEM

— bracket with toothed

1 — awcraft coowol stick rod; 2 — bushisg wich gland: 3 - senling jacket; 4 e comtwol red:

T H . 9 - e, 10 ~
secwr, $ ~ bell-crask: 6 — casiog: T ~ pear; 8 — eccenmic: 9 evebolc,
11 - sealing jmcket; 12 — bushinp with glasd.
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ghe transaission ratio nop-linear change mechanism oonsists of welded
it by paving two geared sectors, oasing 6, bell—crank 5, two gears 7,
ceentro g, eyebolt 9, two sealing units 3 and 11, and attachment units,
pell-orank 5 18 gounted in body 4. Attached to the top lever of bell-craak 5
5 gontrol rod 1 which is coupled with the copirol stiock through s set of ocmtrol
R pell-oranks. Pressed inside the eyebolt of the lower bell-crank lever
<1 ball bearings with the sbenks of gears fitted therein. Cears 7 are locked im
e teeth of the geared seotors of body A and provided with two-step shanks whiod
t the gears to be linked with bell—orank 5 and ecoentris 8.
7itted over ecoentric 8 is eyebolt 9 which 1s bolted to the f2ork of oontrol
1 10 sttached to the ailerons. : h o
Sinoe the transpission ratioc non-linear ohange mechanisz is installed in
ae cockpit, it is provided with sealing jsckets 5 and 11 used to proteot the
schanisn body against dust and foreign objeots. .
Yor more details pertaining to the description of sealing units, see the
puent Chapter, Seotion "Sealing of Control Units®. ' o
The application of the oontrol stick drives bell-orank 5 of the transaission
* ntic Dop-linear change mechanism through s set of control rods and bell-oranks
imluding oontrol rod 1. . ) :
Fhea bell-orank 5 is moved, gears
body sectars, osuse the ecoeptrio to turm and move
woentric. Due to the fact that the gear axle rotates and moves

o the movement of oontrol rod 10, the ecoentTic body Totates, too, and nmakes

| qebolt A move in the direction opposite to that of the povement of oontrol rod 10.
This is the very cause of & restrioted movement of ocoptrol rod 10, 1.e. of
obe pon-linearity law

the pop~lipearity in the aileron transoission ratio.
shargoteristic of the mechanisx operation 1is presented in Pig.200.

7 are set in motion whioch roll over the
control rod 10 ocupled to the
in the direction

3. sutomatic Pilot, Type YAT-2

" _Purpose_
£itted with an autopiloty
311ty and ocontroll

The sileron coptrol system is type KAN-2, which
it designed to improve the aircraft roll stab ability behaviour.
The sutopilot operates in two duties: .
1. Roll damping during mamal control of tbe airoraft.
2. Stabiligation during the sutomstic bringing of the 8
wgle, zero roll angle stabilization and roll angle control
tontrol stick application. .
The functions performed by the sutopilot are as follows: soptrol
(a) airoraft roll damping 1D combipation with the amr-ﬁ.-msl

(Q.Pn‘& duty);

iroraft ‘to gero iol’l
4in response 40 the

) from eny other
t0 zero roll angle
(b) automatic bringing of the atroraft 1o * when the airorert sontrol

init1a] roll angle (including the ipverted jlis::)q); -
Stiok is set at meutral im roll (stebilisstion 0% set at peutral

ontroel st
(¢) zero roll angle stabilizatlon, with the f °

12 roll (stabilizetion duty)s
‘ (2) oontrcl of the airesr
% the control stiok appliostion wi
™11 to the left snd to the Tisht (stabil

o
within the range of 435" 18 respoose
ﬂmu-d pultm i
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Units snd Assem bli g of i:'['-—g_ Autopilot

The sutomatic pilot u:corporates the folloving upits and aaaembliel- .

1. Servo unit PAY-107. -

2. Belay and amplifier umit PYF-1

3. Roll rate gyro ID(-%.

A. Transmission ratio correctar Km-2.

5. Interferemce filter ¢0-110..

6. Relay box EKP-1A, :

7. Phase-senaitive reotifier C‘IB.

To operate the &utopilot, use 18 also made of & tra.ns:nittin; gro of ﬂ;e
artifioisl horizon type ATI-1. ‘

Servo unit PAY-107  (P1g.201) serves to convert the electric signa.l. generat-
ed by the relsy and amplifier unit into the mechanical motion of the aotuating -
rod whioh through 8 system of rigid control rods and bell-granks deflects the
aileron at an angle proportionmal to ihe nagni‘mde of the comtrol a’isnal, by aid.
o2 the KJ-454 hydraulio boosters. .

The servo unit. 18 essentially &an extendable screw-type rod' it is muned
behind the transmission ratlo non-linear change mechanisn under the cockpit flour
in the sileron comtrol circuit. There is a Temovable panel down on tha fuselage
to give acoess to the servo umit. .

The Bervo unit consists of the follaving e:nponentv-» E

(a) eleotric motor; _

(b) transmission gear; )

(o) electrioal comtrol systeam. .

The outlet rod of the servo unit is set in motion by D. c. motor .1, A
type 1-25~1, 25 W, at 6,000 +600 r.p.m. -

The purpose of the servo unit tranemission gear is to’ convert the rotar:
motion of the eleotric motor armature into the translational movement of t’he rod.
The transmission gear comprises & double—reduction gear 'hose transmiss:on ratio.
is i=2.5, and a sorew palr.’ ) '

The reduction gear includes driving pinion 3 mecured on. the z.haft of the diso
of limiting moment coupling 2 with a sliding fit, driven pinion 4, and plir of
gears 6. . .

The outlet pinion of the reduction gear 1is splme-—.,eou:ed on the shaft of
motion screw 23 having & trapezoidal single thread. The threaded: part of the -
motion morew is looked with a threaded bushing fixed in rod 12. During servo ““ e
operation the rod axle is centred in special supports.. '

Suppart 7 loceted near the rod end is a set of three ball bel-rim ”m"
in the body brackets on eccentric axles inclined at an angle of 120° to each -
other so that, when in motion, the rod slides along the outer bearing Tsoes..

The other support (section B~F) has a bracket which oarries two bearings o
instead of & single bearing mounted on an eccemtrio axle. Tbe two bearings rest
with their outer races against @ flat on tbe rod, due to whioh arrangement the
Tod is retained from turning when the motion sorew is turned and the tﬂn’l"‘im’
Bovement of the rod i8 ensured. .

Kotion screw 23 is directed in its movement by radisl thrult bel-l'ins' m"
led in the servo unit body. They retain the motion sorew from axisl displacement.

To reatriot the maxigum travel of the rod, a provision is made in the °°""‘;}
ruction of the servo unit for special ja.m—-freé mechanical retainers which ¢ .
of two cams 5, onme of whioh is made integral with the set of pinions & and’ 6, ¥ .
other bei.ng mede integral with the pinion fitted on the shaft of motiod s n. )

M«._‘-M*.‘;.-
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The mumber of the teeth of pjnions & and 6 as well &8 the Blze of came 5 are ’
designed to allow maxioum travel of the rod from its centre position within
118 =mm, which oorresponde to 12 turns of the motion sorew.

The instant the retainer 1s operated, both the servo unit rod and the eleo- !
tric motor armature are abruptly stopped. However, sinoe the link of the reduotian y
g'...r is locked at this time, the self-braking oomponent (sorew pair) will not be
jazmed and, with & reversal in the polarity of ourrent flowing through the armg-’
ture winding, the eleotrio motor will be able to remove the pervo unit mechanisa
from the retainer.

To proteot the eleotrio motor shaft from excessive stresses and strains due
to sbrupt stops of the rod when the mechanioasl retaimer operates, the conneotion
of the eleotrio motor shaft with the transmission gear is affeoted through flex-
ible ooupling 2.

fhe flexible ooupling ocnsists of a driving diso with a tooth, the disc being
seoursd on the motor shaft, and a diso with a collar spline-fitted on ths shaft
of pinion 3 of the reduction gear. There are pre-oompressed aprings inserted bet-
ween the tooth and collar of the discs.

The torqus is transmitted from the eleotrlo motor shaft to driving pinion )
by wvirtue of compressing the springs inserted between the tooth of the drivingg
disc and the oollar of the dimso fitted on the shaft of pinion 3.

Due to the impaot between the oans of the mechaniosl retainer, the pinioms of
the reduotion gear are abruptly stopped.

loted upon by the inertis moment of the electrioc motor armature, the springs
of the flexible coupling are ocmpressed and the motor shaft is turned. After the
motor is stopped, the motor shaft assumes a neutral position under the sotion of
the spring. At the same time, delay ip the impaots protects the motor sbaft from
residual strains.

The servo unit electrioal control system oonsists of feedbaock potentiometer 1)
and lamella 16 used to bring the rod in the mid-prsition when the damping and
stabilization duties are out off, The ourrent is taken off from the potentiometer
brusbes by means of slip rings 1A and 15 made in the form of oylindrioal springs,
with guiding pins inserted in them. Thu ends of the springs are soldered to the
pina. The slip ring keeps contaot with brush 19 and is soldered to the piddle of
the springs. With the rod in the mid-position, the brush slides over insulsted
sector 18.

The travel of the servo unit rod im the autopilot oirouit is restrioted W
1imit switobes 8. When acted upon by oam 9 fastened on the rod, the 1imit switoh
18 aotusted and the winding of the respeotive relay becomes de—enargised. The
armature winding of the eleotrio motor gets shorted and the eleotrio motor stops.

0 look the servo unit rod reliably, as scon as the daaper is de—energised,
the servo unit includes speocial eleoirommgnetio retainer 22 consisting of eleotro
magnet winding, armature with a tooth, and a retraoting spring.

Onoe the eleotromagnet wiring 1s de-energized, the armature 1s moved farwasd
due to the aotion of the epring, the tooth engages the slot of the unit of retaisr
er 5, and keeps the sorew from turning due to a dynamio unbraking of the sarev oIt
as a result of vibration.

The sleeve of electrio motor 1 1s seoured to the body of the reduction §eaf
by four sorews with nuts. g

The conneotion of the servo unit oirouit to the sutomatio pilot Mr'““;g
made by means of s bunched conduotor passed through a rubber pipe.
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zelay and axplifier unit ¥7R-1YM 1s intended to:

(s) sus up and amplify control signals generated by the roll rate gyro,
ppe-senaitive rectifier, rigid feedback and correction circuits (of the flexible
mdwk) and apply the acplified control sigral to the actuating electric motor
¢ gervo upit PAY-1073

(b) a3 just the transzission ratios of the autopilot;

(o) suppress radio interference caused by the operation of the autopilot;

() commutate all eleotriocal cirouits of the autopilot.

fhe relay and amplifier unit is mounted between frames Nos 7 and 8, below,

« the Tight 1n the directlon of flight (in the storage battery compartment).

Boll rate o IO =] serves to measure the roll rate of the aircraft rels-
.ve to the longitudinal axis and convert it into electrical signals proportional
.; the roll rate to be measured. The gyro is installed between frames Nos 7 and 8,
»lov, to the left in the flight direction.

Transpission ratio corrector K[9-2 1s intended to automatiocally change the
wtopilot transmission retio in respomse to the roll rate signal, depending on the
a3 pressure and flying altitude values.

The transmission ratio correctors are located on automatio transmission ratio
wztroller APY-3B to the left in the flight directiom. The potentiometer brushes
e connected to the rod of controller APY-3B and move together with the latter
«lative to the body of correotor XI3-1.

Tpterference filter $N-110 45 intended to suppress high-frequency interfer-
aoe caused due to the autopilot operation in the D.C. oircuit.

The Zilter is installed between frazes Fos 8 and 9, below, to the right in
e f11ght direotion.

Belay box IP-1A 1g used to commtate control si
wnes Nos 7 an® 8, below, to the left in the £1ight direction, olose to roll rate
oro JC-K,

Phase-gens:tive Teotifier 3B 1is purposed to
tgsls from th- selsyp transmitter of the ATT1
tigals in response to roll in the range of 360°-

The rectifiar 13 irstalled in the oookpit bebind the instrument pasel, to
the left,

The ATJ-1 <ransmitting gyro, from
wunted in the upper equipment compartment Le

goals and mounted between

ocopvert three-phase A.C.
transaitting gyro into D.C.

which roll angle signals are taken off 1is
tween Irames Kos 5 and 6.

Autopilot Qperatics
ented in Pig.202.
PAY-107 defleots the ailerons

jok set st meutral,
x smounts to _+_20° when

The interaction of the sutopilot units is gpres
The rod moved ss far ms it will go, BeTvo unit
Tausversslly through +5.5°, with the airoraft contral st
The aileron defle:tion by virtue of the oontrol stic

the servo unit rod is set in the peutral position. o oant of the aileron
“hus, when operating the sutopilot, it is only 27.5 P

ure the safety of flight
tmplete defleotion that is utilized. This is done to ens

"ith the autopilot used.

In case the servo unit rod shifts b
Mlot pan counteract the resulting roll
e opposite direction, approximately one *

When being operated for damping the au £ roll or at th
®oillations of the airoraft at & sustained sngle ©

ey to the stop, the
1ok in

1tsel? all the W
. ng tbe siroralt control st

travel length.
ishes the transverssl
e transition

by shifti:
nird of its
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g c3¢ 7011 angle to anotber in response to the aircraft rate ot Toll w_. In
'.“'me airoraft plloting by means of the control stiock is upprooubly

wcoimated sinoe the number of control stiok applications requu-ed to oontrol -
:‘roll is reduced, :

fhen being operated for damping, the autopilot detloot- the ailerons (res&rd-
s of 1De oontrol stick application) socoording to the following law: -

Seileron ™ Px"Yp?

is tbe transmission’ r.tir :
L is the aircraft rate of roll.

fhen operatmg the autopilot for dazping at the roll rate w e the an-pi.ng
goscope and - the transmission ratio corrector transmit signals to the relay and
glitier upit which generates voltage for the servo unit. The servo unit rod
-aes out or in and defleots the ailerons by the value of By wy ucoonung to. th.
pove law, At the same tinme, _tbe.re will be created a moment to oppose the roll
"tm, the oontrol stiok application causes & reverse response on the yu't of
ue sutopilot and the allerons are defleoted at & smaller angle. In this oonneo~
i.m, the applioation of the ai.roraft oontrol stiok will reduce the roll .ml-_

tirity of the aireraft.
Then being operated fcr atabilization, the wtopilot (rith ‘the comtrol ltlot
w: st neutral in roll) ensures: - . . .
(s) roll-free flight of the a:.rcr;ft, vith O pilot'. sotion’ roqun'od
(b} bringing the airoraft to rero roll angle from any positiom;
(o) plloting of the ajiroraft in roll ip response to the control stiok .yplio.-x
ta, . o
Then operaed for stabilization, the nutopilot obeyn the :ollo.i.u funie~
wtal oomtrol law: . . : -
‘nueron - a1y A(T-Y").' :
Byewy is the law of damping; )
i, is the positional transmission ratio;
¥ 1s the aircraft presemnt roll angle;
Y, 18 the aircraft zero roll angle.

the sairoraft to be

The implementation of the above-stated contz'ol law 1-110" Lare: .

3% in & po-roll sltitude with an acourscy of sl. 5% - - b Mﬁ"ﬂ-’

The signal of the present roll angle Y is linearly gezerated by ¢ :‘; )
mhitti.n& gyro (the signal magnitude being prgpo‘x"tionll to the !'011 ll.tb.
*ithin the range of roll angles up o0 135. . Ip csse roll angles em::d;:oy
"l angle signal retains a constant value and sign £l the w:a in s linear
ftached (180°-35°). after which the sigual value is again d””:: the signal
wuer to tne 180° angle of roll. When the latter angle 12 P“'n.;im at & roll
sEn 4a reve.rsed, while the signal value increases and beoonolt oonstamt
Qle ot 180% +35°. Purther on' both the value And sigo are kep

Y0 the ro1l angle of 360° -35° 18 Tesched. also ra'ﬂ'l'd
The polarity (sign) of the roll ansie e 11 angle signal s ploked
Wrorate pasees a pitch angle oz 0°. Thus, once e robrin& the airoraft to.sero
“! from the transmitting £5T0, 1T becomes possidle 10 ase when tbe ..u-cnft per-
™1 angle from any initisl Toll angle (imcluding t;z:rce o range :ron 70° to 80" .
x%“mvutﬁ nsmmd,,wpitohnnslum . ge | . f,‘ -

ucuetbo
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In oase the sutopilot 1a operated for stabnization and the aircraft iy

piloted in response to ithe coptrol stick application (when trh~ control stick is s
transversally spplied to travel 50-70 mm), the followirg fundamentel control law |
is observed:
Saileron = ¥x ¥s*x (7'7 )+ K, oonu' stiok* -
where ) ' . .
Bpew +iy (Y-Y ) is the law of stabilizationm; -
x X‘ is the control stick-to—aileron transmission ;-anc, p

Icontr. stiok is the linea.r transverssl application of the control stick, ¢

When applying the aircraft control stick transversally by +50-70 mm, with ’
the autopilot operated for stabilizationm, the pilot can 8lter the roll angle R
within the range of +35 , puoting the airoraft in response to the control stiok
application.

In ocsse the airoraft comtrol stiock is u'a.nsversally coved by more than
50-70 mm, the siroraft will be piloted 111 an ordmary way in response to the
angular rate, i.e, this time, there will be utilised & complete travel of the
servo unit rod whick will be operated as & common rigid conbol Tod,

The power supply for the autopnot is cut in by xeans of the Al amd L7}
toggle switches lucated on the starboard immediately after the engine has been
started. Simaltaneously, gyro borizom iI'Z-1 13 set in operation and the gyroscope
of roll rate gyro [JC-K is actuated. As soon a8 the power supply 1s out in for
the autopilot, the signalas generated by gyro borizon ATL-1 and roll rate gyro
ILYC-K do not reack the servo unit; &s & result, the servo urit is kept st neutral,
being but a8 rigid rod. I1f the servo unit is not kept at peutral before tae power
supply is ewitched om for the autopilot, it will automatically be set in the
neutral position the moment the power supply 1s out im. '

The autopilot 1s switched on to operate for damping by mear: of the roll
damping toggle switch mounted at port side and bearing the inscripiion ROLL DA!PER'
and FRUTRAL. The toggle switch should be set at ROLL DALPFR. In this case the
servo unit gets u~looked, the mignal Hytwy reaching the unit from the danmping
groscope. The servo unit startrs wexatmg as an extendible rod to dGeflect tbe
ailerons (in respomse to the aircraft roll rate), thus counteraoting the aircraft
roll deviations.

Deviations in the damping duty ere introduced by the same toggle switch when
1t is shifted from position RCLL DANPER to the position RRUTRAL. In this osse, the
servo unit rod is automaticslly brought 1n the neutral position and the servo unit
starte to operate as a rigid rod.

The autopilot 1s engaged for stabiliration by & button provided on the handle
of the control stiock. The engagement of the autopilot for stabilization is indi-
cated by signal 1ight AUTOPILOT OF looated om a white line marked on the imstru-
ment panel. When OF for stabilization the autopilot ie also eutomatiocslly engaged
for damping, 1f it has not been engaged for it before. As a result, the servo it
is reached by a signal from the damping gyroscope and gyro horizom.

The autopilot i1s diséngaged from operating for stabiliration by means of -
second (red) button mounted on the control stiok handle. In this case the dauping
duty remsins engaged, provided 1t has been engaged before by means of the toggle
svitoh set in position ROLL DAKPFR.
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ip the stabilization duty the roll angle is sltered by shifting the oontrol
o cth.il mtz;, onoe the oontrol stiek moves +50-70 ma, the piloting 1is

“d ip response to the control stiok application, i.e. every position of
e stick is soconpanied by a certain respeotive roll angle (not 1n exvess
%) gaintained by the autopilot. The shifting of ocontrol stick by more than

. o vill result in an ordinary piloting of the airocraft in responss to its
. i.e. the roll required (4in excess of 35%) will have to be maivtained by use

» ¢ont'!'01

=iy
# the sontrol stiok.
In order to bring the airoraft to gero roll angle, the pilot should return

. soztrol stick to the peutral position, taking as a guide the white line and
4 sismal light oo the instrument panel.
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Chapter VII

YILTILATION, PRESSURIZATION AND AIR 3
TEMPERATURE BBGULATICON

1. Genoersl

4
It

The pilot's cockpit is & sealed, veptilated cabin provided with an automatio it
temperature regulation system. ‘

The cockpit is supplied with air from the engine compressor via two mani-
f0lds, ope of whioh runs along the profile of the canopy movable section and the
other is passed in the cookpit front lower part and is intended to supply air to
the pilot's feet. |

The oomnection between the manifold of the canopy movable section wnd the air
mains is of a quick-release type to ensure a ready separation of the canopy im
case of emergency Jjettisoning. 0

The cockpit sealing is ensured by the surface sealing paste, grade J-2(0.,
as well as by sealing the lead-outs of control rods, the cabling sysiem, elestrio .
wirings, and piping. The canopy movable section is sezled by a rubber g=aling
hose inflated with coopressed air fed from the aircraft main air systen.

The units inoorporated in the cockpit verntilation, pressurization sud air
temperature regulation sBystem are presented in Fig.203.

To ventilate the cookpit on the ground, epecial branch pipe 19 is provided
to whioh a hose from the special ground installation, type _--1, is connected. X

Prior to the flight, the branch pipe is to be closed with a speoisl
plug. .

There is & fan, type [B-3, installed in the oockpit. The fan is mounted
above the right-band electric board of the insirument papel and is screwed to
the electric board oasing. The fan is to be insizlled in hot weather; im other u

seasons, it 1s kept in storage in a single set of ithe aircraft spare parts, tools o
and acoessories.

"= n e

I S B I

. ps B -

The hot-air pipelines are coated wiik & varnish, heat-insulsted with & layer
of ACIR-5 heat-insulating material and w-uzpped with & tape State Standard
TOCT 5937~56. The pipelires are secur<c to the aircraft structure by clampe.

In order to ensure normal operation of tbe aircraft radar trensoeiver unit,
an sdditional pressurization is provided witk air supplied from the engine

compressor. The pressuriration pipeline is comneoted to the air mains used to
furnish air for the anti-g suit.

o o s
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2. System Operating Principle

X

me systes 1DOOTP

M sized air. ) .
with alr from the engine compressor through air

411 the three pains are fed
11 (unit 525).

.ﬁmtm valve

remotely coptrolled with the aid of an alr temperature regulator,
TIZ0H-20 change-over switch having Your posi-
KEUTRAL. The change—over switch is mounted on the

s valve i
”mxx-asn, and by means of &
I H !OT,COLD.AUTOMIC and
wtical part of the lefi-hand o

¥ith the switch set in the
& from the engine oompressor d

onsole.

wrices. - .
ition, the air distributing valve

fhen the switch 1s set in the COLD pos
aplies the cockpit with air prel

‘m 12‘ L]
7ith the change—-over switch in the AUTOMATIC position,

i aized air in the required proportion.

Sope of the air supplied from the engine compressor ie
0 the cockpit air mains, while the remaining part i
irough air cooler 4 and turbocoole
siztained by TPTBR-45E air temperature regulator 8

x the soale.

The air supply system oopntrol is out off when the gwitoh is

- ETRAL,
cookpit is ionsured.by air

fhe delivery of hot, cold or mixed air into the
tply valve 14 which has two positioms: OPEX and CLOSED.

The valve has & oable remote control system provide
2rtalled in the cockpit on the rigbt-hand console, It is opene
zgine starting end set in the CLOSED position when on the ground.

In case sooke, vapours of kerosene and engine 0il get into
sIpit air supply 18 cut off from tbe engine by setting the valve

@ the CLOSED positionb.
ion at an

550 kg/bTs
ury. A

gulator which provides ocookpit ventilat
%2000 . With & maxigum air consumption oI
" sbove altitude does not exceed 30 mm of mere
%00 ~ 12,000 m., the excessive pressure gradually T
%220 410 mm of mercury. The cookpit excessive pres
iTalue of 220 +10 mm Hg at sltitudes above 9000 = 12,000 ®.

In case the automatio pressure Tegulator faila in operatiod,
Ur is released through the [ safety valve ad justed to an
o 40_c mn of meroury.

The pressure differertisl between the
e cabin altituce are checked by the YBIA-
ad{oatar,

cockpit end the
20 altitude and pre
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orates three air supply mains to feed the cookpit with hot
*

HOT position, the air distributing valve supplies
irectly to the cockpit by-passing the cooling

iminarily cooled in air cooler 4 and turbo-
the cockpit is fed

delivered directly
g directed to the si.e maimps

r 12. The air temperature is sutomatically
within preset value indicated

positioned at

d with a coptrol handie
a prior to the

tbe oockpit, the.
control handle

The pressure in the cockpit is maintained by the LPI-S7B automatic pressure
altitude ranging from O

the excessive pressure at

t altitudes from 2000 to

jges and reaches the value

sure is kept constant at

the excessive.

excessive pressure

stmosphere &8 well &s
ssure differential
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3, Cockpit ~ir Surp.y Jysies UnLiis

AP5-57B. _set (Pie.204°

The AP1-57B set comprises two units, pamely: a cortrol instrument (the'zi,nn

pressure regulator), and an sctuating mechanisz (the S2(D pressure regulator
servovalve)., These units are installed in the cockpit separately and intercomnect-
ed by means of & specnl pipe. e .
7he sir oomsumption in the ses
regulator valve.

With a preset VO '
open to such an extent sc a8 to en.su.re a constant pressure in the coctpn depend-
ing on the flight altitude, : . )

Valve 4 is opened up to an altitude o2 2000 m.; im this case’ e.vitiel Ay
F, I' and ] communicate with the atmosphere and, correspondingly, the cockpit
pressure approximates the atmospberio pressure (to be more. exact, . the coeqnt
pressure will exceed the atmospheric pressure by the value of the resilience of
spring 17 related to the effeotive surface area of diaphraga 12). :

1¢ this is the case, valve 20 opens under an inconsiderable pressure froa
the cookpit upon diaphragm 12. To open the valve, the cock-pn pressure has to -
overcome the temsion of spring 17. . -

led cockpit is_ensured by the 5205  pressure

lume of air oonsumption, the valve 1is automatically ‘npg'“

Orifice 11 is intended to decrease the volume of air consuzed in the control o

instrument and improve the reliability of its action. The c¢limbing speeds being
preset, the rate of change in the cockpit pressure can be r..eg'ula’t‘ed b; a propq.r '
selection af the orifice diameter. . .

Wher climbing, the atmospheric pressure decreases and the effort wtlng upon
sylphon 1 lessens, thus causing an expansion of the sylphon and 8 padunl closure
of valve &,

At an altitude of 2000 m., sylphon 1 expa.nds to such an cxtent thnt vllve [}

shall completely close orifice 18, and the absolute pressure will then be adjusted
in the following way: the imstant valve & closes, the pressure in cavity A begins

to inorease due to the delivery of air into the cockpit, with tbe 5205 outlet
valve closed. This pressure will act on diaphragm 3 and sylphon 1. Iue to the
preseure difference in cavities A and E, the sylphon will contract and again oped
valve 4, releasing thereby air from cavity A into the stmosphers via tube 19.

The pressure in cavity A and, hence, in cavity I decreases. L
Since the relation between pressures in cavities J| and E is smaller,
valve 20 opens and releases the cockpit air into tbe stmosphere until the required
pressure 1s set up again. : '
The absolute pressure is regulated in thin WAy up to an Altitnd' of '

2000~12,000 =,

With further climbing, oommencing from 9000 to 12, ooo m., 'hen the cxoom"
pressure reaches 220 +10 mm of mercury, the excessive pressure regulator begins
to operate and wmlve B opens, since the effort created by the p‘reﬁsure d41fference
and acting upon diaphragm € exceeds that of spring 7. oL

Thus, beginning with the above-mentioned altitudes, a constant w""“"‘
difference is maintained between cavity B and atmosphere. '

This constant pressure differential between cavity B and tho stnoaphﬂ"
ensures & constant value of excessive p.resan.re in the sealed ocookpit °f the order:
to 220 +10 = Hg. . -

In oase the sircreft perforws & sharp descending, the stmospheric sir P""
cure may exceed the cockpit pressure. Then, diaphregm 12 of the 5205 valve
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be pressed to the disc bottom of valve 16; due to the sction of the stmospherio
pressure exceeding the cockpit pressure, the 520F valve wilY open and let the
stmospheric air in. Three-way valve 10 makes it possible to set the handle ip the
following three positions:

1 - ON -~ for the normal operation of the pressure regulator;

1I - CHECK - far checking the cockpit excessive pressure when on the 81'0“11

III - OFF -~ for checking the ocockpit sealing on the ground.

Valve position CEHECK is pot made use of on this aircoraft,

Electric_Air_Distributing Yalve (unit 525)
(rig.205)

The air distributing valve is designed to receive air from the engine
compressor and supply it to the hot or cold air line or to both the lines simul-
taneously.

The air distributing valve is oconnected electrically with the TPTBE-4SM air
temperature regulator.

The air distributing valve has an electric remote control ensured by a oham
over switoh with four positions: EOT, COLD, AUTOMATIC and NEUTBAL.

AB regards its construction, the air distributing valve consists of two min
parts: an electric mechanism and a distributing device.

The distributing device mas four plpe counections: for hot air inlet and :
outlet, for cold air outlet mand a vent oomnection to release air to the atmosphere
80 a8 to prevent hot air from leaking into the cold air line due to a higher
pressure created in the hot air line than in the cold air line.

The air distribution is ensured with the aid of three by-pass shutters
aoctuated from the eleotric mechanism ihrough a linkoge mechaniem.

The linkage mechanism mounted on a special axle and on the pins of the
shutters is conneoted by means of a fork with a guide of the electric nechanisc
which transmits rotary motion to the linkage mechanism.

Yhen setting the required temperature on the scale of the "rTEE~45M &ir
temperature regulator, its bimetallic spiral depending on the ccicikpit temperature
closes the circuit contaots of the distributing valve electric motor; the latter
begins to rotate and turns the walve shutters into such a2 position, at which the
air delivered into the airoraft oockpit maintains the preset temperature in the
oookpit,

The electric mechanism consistis of five main parts: electric motar 5, redue-
tion gear 6, potentiometer 7, 1imit switches 10 and 14, and electrio filter 8.

Eleotrio motor 5 is a 7 W, 27 V series, reversible motor with two excitation
windings for direot amnd reverse running.

S RS B e rha H AN L SR

RS Y

e Iall e ]

3
Reduction gear 6 is used to reduce the speed of rotation transmitted from fh‘"
engine to the shutters. It comsists of three pairs of tooth gears and two pairs of
worm gearg having a common transmission ratio of 1:20,000.
Potentiometer 7 is intended to emsure the feedback in the cockpit air tempers-
ture regulation system by virtue of altering the voltage magnitude depending on
the turn of the reduction gear outlet shaft, thus ohanging the magnitude of &

magnetio field induced on the feedback 00il of the TPTEE-45M air temperstur
regulator. The potentiometer is mounted in

the reduction gear casing. The P
meter incorporates the following components: block 12 with a resistance nnﬂ‘
slide 11, oan 13, and limit switches 10 and 1a.
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-_e potentiometer resistasce winding has o iead-outs comnected through
& piug oommector to the ipboard electric mains (P1g.20€). / "OCKing wasker o 4
elide 11 is electrically comected with the feecback coil of the air tewperatyr,
regulator by neans of a oonductor.

i3t switches 10 and 14 serve to cut off the electric motor i ouse .
ibe shutters are set in their extreme positions. lLimit switch 10 ensures the
operation of the electric motor until the bot air line is completely cut off,
while limit switch 14 does 8O until the cold air linme is cut off, )

When in the extreme positions, the circuit becomes broken and the electrie
motar is stopped as & result. .

Eleotric filter 8 is used to reduce radio reception interference and incluges
several oapacitors.

Pig. 206 presents a cirouit diagranp of the air distributing valve mnd
temperature regulator.

The electric meohanism is supplied with direoct current from the aircraft’
commpon 27 V, D.C. mains and is electrically sctuated from either the TPTHEE~4S5Y
air temperature regulator or from tbe four-position change-over switch located n )
the pilot's cockpit.

cam 13 (Pig.206), slide 11 and guide 16 can turn only within 90°. This travel
ig eneured by the interaction between canm 13 and 1imi? switches 10 apnd l&. When
in the extreme positions, cam 13 presses on the contacts of the limit switches and’
breaks the electric motor circuit. t

With cam 13 eet in ome of the extreme positions, either the Lot or cold air
line is completely cut off, while the other ope is completely open. In any of the i
intermediate positions, toth the lines are partly opened. 4

If the intermediate position of cam 13 is to be taken as the initial ope and *
an air temperature in the ocockpit, to be equal to 12°C, the mechanisz ®ill operate*
in the following way: with ap air temperature drop in tke cockpit, the tenperttnre'

¥
H
¢

e

cold air line.

If the cockpit air temperature has reached 12°C but guide 16 has not yet
managed to cut in the hot air line compietely, 1.e. it has not yet Teached its :
extreme position, the temperature reguletor tresks the eleotric circuit and cuts’ ®
0ff the electrisc mechanism pending & new air temperature change by & valwe beyond
the sensitivity of the temperature regulator. 1

Then guide 16 of the eleotric mechanisc (Fig.:00) bas resched its ertreme !
position, i.e. it has completely opened ihe Lot air line and sbut the cold aiz
lipe, caxm 13 sided by 1limit switch 10 will break the electric motor circuit and
cut off the eleotric mechanism. . :

In the event of an air temperature rise in the cockpit, the tempersture
Tegulator aleo oloses the electrio circuit and actuates the electric mechaniss. §

If the electric mechaniem is looked at ?rom the side of the 3ir distributing
valve, caxz 13 and slide 11 rotate counter-clockwise, thus opening the cold air
iine axi shutting the ot air line.

1n case the cockpit air temperature has attzined 12°C and the guide bas wot
yet reached its extreme position, i.e. it has falled yet to completely cut in
the cold eir line, the temperature regulator treaks the electric oircuit ut:ﬂ»
8 Dew ohange occurs in the ocockpit air tecperature. V

regulator closes the electric circuit and sets in operation the electrie motor '
and, hence, the electric mechanism as a whole. 1 the electric nechaniza is faced L
from the side of the air distributing vzlve, cam 13 and slide 21 wili rotate z
clockwise, thereby allowing the operation of the hot air line and shutiing the *

3

-
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po guide 16 of the e€iectrio mech:ix:ism has reached ite extreme position
»

it s completely opened the ccld air lipe and sbut the hot air lipe, caa 13

oy limit switch 14 w.l2 urou the electric cirocuit and cut off the eleotrio
This being the case, 1t is only the cold air line that supplies air

. the airoraft cockpit.’

me cockpit air temperature regulator, type TPTBE-45M,; is used t§ auto—
.uily eaintain the alr temperature in the cockpit within the preset wvalue.
. .u dial provided on the lemperature regulator perr.its 10 preset an air
! gerature in the cockpit withyn a required range from 10° to 200c. Normally,
stial 1o set at +12 °c.

*he temperature regulator consists of bimetallie apirll 18, sovable oon—
g1 19, two fixed contacts 20 and 21, feedback electrmgnetic ocil 22, a am
x spark extinguisher 23.

“he principle of the temperature regulator actios consists in the follo'i.ng.
s bimetallic spiral 1is blown off with air by means of an ejector.

The air is aupplxed for the ejeotor from the cookpit air supply sains in
=t of the air supply valve and delivered to tha ejector through a 6xa dia.

¢ If the cockpit air temperature exoeeds 12° C, the bimetallilc spiral extends,

»es the movable and fixed contacts and cuts in the eleotrio motor which turns

zsbutters of the air distr;buting valve to supply cool air to the cookpit.

it teaperatures below 12° C, the bimetallic spiral oomtracts, closes the
mile and fized cortacts and ocuts in the electric motor whiok turns the sbutt—
30f the air distributing velve to supply bot air te the cockpite.

The PI-? relay unit iz an iptermediate link oonneotina the air t
wlhtor and actusting electric mechanisms.

The relay unit is comtrolled by the temperature regnlltor "oontacts. In their
3, the relay unit conisots are used to control the motuating leohﬂi}l, ‘ :
™UPT-1, Ly virtue of cutting in the respective exoitation winding cirouits of
*reverse elcciric wotor which sided by the reduction gear moves and sets the

dependine on the sealed
the preset value. :

iiers of the Leat exchangers in @ oertain position,
the sir teaperature regulltox" bas &

*rpit air temperature deviations from
o a potentiometer of the electrio mecha-

o reduce temperature fluctuatlons,
thack electro i onpected t

nagnetic coil ¢ 41 terminsls is Pontivo and the
tentioneter

%. (ne of the potenticmeter and feedback c©
Wr potentiometer terczinal 1s negative, the po
2 the other terwinsl of the feedback ooil.
furning together with the shutiers of the 8
' and to the left, the potentiometer s114
nals of the feedback coil.

en:pcrlfuro

ir diat:ribut:mg ann to the

s1he voltage 8t the

] ‘thcA
magoetio o011, the higher
Th pe feedback eleotre : tromagnetio
e higher tre vaoltage in the the feedbsck &leo

; aoted 1o A -
“lge at the movable contact. Being attr e e menetie
vreaks the piToult &n
0A
perature resches 12 Ce
does 1ot at onece ste .
tim 88 T gards
ertsin iper

mol

aged the eleotrio

such ap sdvence 18 neces”
tain the ambleat tupern—

empersture

"y the movable coniuct
¢ before the cockpit 8iT tem
7 because the bimetwllio spirsl
T, i.e. the spiral possesses & ©
'°°'F‘1h111ty. which =AY r"’ult eitbﬁ'
* cockpit,
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3 gafeiy Valve (F1g.207)

fpe valve is intended 10 prevest the cookpit from enmtire destruotion due to
i o rise in excess of the permiscible value. Onoe the ocokpit excesaive
pusTe reaches 200_5 m of aercury, it is relieved by the valve whioch opens up.
the Talve qonslists of s body, diso-shaped plate with & rod, and s spring.
a tension of the spricg is sdjusted by means of & washer and & put sorewed om
ge 7o) of the valve diso.

Air Cooler_ (r1g.208)

fhe purpose of tte air cooler is to 000l air before it is delivered to the
artococler. It ie & two-wall oylinder with a oorrugated sheet secured inside by
mam of oontinuous welding.

Prom tus sir distributing valve, hot air enters the air cooler, passed
utvesn the air duot wa,l and the corrugated sheet and comes out into tbe turbo-
sooler.

Hot air is chiefly cooled ip the air cooler by the air whbioh passes through
2¢ iotake duot to the engine (it is the radiator interior wall that is ocoled).
Besides, sir is taken into the cooler from the engine intake duct through
e cooler orifices. Upon entering the cooler, air flows along the oorrvgated
st and goes cut into the atmosphere through the branob connection. The oocoling
s 1s released into the atmosphere due to & pressurse difference in the intake
ir duot.

fhe air cooler bas an efficlenoy n & 0.8.

...1‘9.!'209.021!"_
the air oooling systes

anit 2323, 18 the second stage 1B
into the airoraft prelauruod oookpit.

air line after the air oocoler.

opentss & turbipe and s fan inter-
peir of ball bearings.
oo-proolod air 1is
through the sir oooler.
d into the kinetio

The tivrbocooler,
‘elivering air from ire ecglinoe oompressor
"he turbooooler is installed in the oold

The turbococoler consists of two na jor oo=p
temected by 8 common shaft which is mounted on &

Principally, the turbocooler operates as fol1lows: the
{slivered from the engine cOTpressocr to the turbine rozsles

In the nozzles, the &8lr potential ener&y is transforse e et
wergy. Prom the nozzles, the 8iF gains & nigh spoed and s

this way, tbe air
‘lades, making the turbine snd 1te rotor as s whole rotate. I8 !

hanioal work of tbe turbime.

tzetio energy is oconverted into the meo Ko otate the o wbic
The power developed bY tpe turbine 18 uk;:ro:“.
in the partie intake duot and

Wesents a port of en air brake
The air is delivered to the

tisoted back into the same duct.
Baving sotuated the turbine

1ait1a) speed obtained im tBe turbine

tpesd, preseurs and tenperature- atroraft 000KP
The coolsd air 18 airected imto the

¥anch gonnsotion.

90 per oent of 1%8

the sir loses
blades at s lower

blades,
diso and lesves tbe

nossles®
1t throush an air outlet
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= 15
1
OPERATING DIAGRAM
AT Pgyc o 260_g MM HG)
COCKPIY
ATMOSPHERE

FIG.207. SAFETY VALVE
1 =bodyj 2 = valve; 3 = spring; 4 — washer; 3 = gashet;
6 = cover; 7 = awmt; § = locknut; 9 = screw; 10 =
11 — gasket; 12 — flange; 13 = ring; 14 = red; 13 - pia.
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Air inlet for blowing
engine compartment N

Yolves for in-flight eir blowing
of engine compartment

Cooling eir sutiet
into atmesphere

Cooling eir inlet

FIG.208. AIR COOLER
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SUCTION LINE

JUTLET

CUTLET TC OO0 xPIT

A e . INTAKE

AR BRAKE (Fan)

TURBINE

INTAKE FROM
AR COOLER
e

‘ FIG.210, COCKPIT AIR SUPPLY v (LVE
1 - vaive control handle; 2 = control unit bady, 3 — Bowdea cable; 4 ~ spriog.
.7~ shutcff valve, 8 — shuitgr; 9 — axlc: 10 ~ guide: 11 — rod. -

h Y

5 — mlltr;‘ - ‘YW ‘
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_783E Eop-feturn Va.Te_ip Pressurisation Systeg

e pop-return valve allows air to flow in one direction only, from the
to the cookpit; with the engine ciopped or ihe pipeline damaged, the valve
s off the air supply mains anc prevents air leakage froz the oookpit.
me valve body beaTs an arrow indicating the direotion of airflow.

Cookpit Air Supply Vaiye, (Fig.210)

tne cookpit air supply valve is installed in the cookpit. Its control handle
4 o fixed positions (the acgle between them being 90°): OPEN and CLOSED.

The valve is remotely controlled through & cable system actuated by control
odle 1 mounted in the cockpit on the right-hand console.

Coptrol bandle sector 2 is connected with a roller of the alr supply valve
7 means of oable 3.

The valve consists of a body withk two pipe connections and steel sbutter 8.
wtter pin 9 18 linked to roller 5 by guide 10 and rod 1ll.

The valve body 1is made of duralumin,tbe shutter and its pin being fabriosted
*m steel.

*he valve operates in the followlng
= ope of the positions OPEN or CLOSED, the
< valve roller shifts anc actustes tbe pin al
zmed through «45° as far as it will g0y thereby opening oFy
.osing the passage for &ir into the cookpit.

manner: when turning the control handle
cable connecting the handle wi*th
ong with the ghutter which is

on the contTary,

4. Arr ecent of Units of Airoraft Cockpit

Ventilation, Fressurization and Air Tepperature

Reg..\lation Systeo
installed in the fuselage

; e seotion
*ne systes units and essemblies are BOS

ii the following places:
’ 1! it
(s) the TFTEK-4SE air temperature regulatory PI-2 relay umit and the cockp
< osu ive - ¢ op frace ko-1l3
pply valve in the cockpl in the o it on

(b) the valve, type 520F, and the [o safety valve =

e We.b;
. _ 4n the cockpit on
(e) the control hanlile of the cockpit 8ir supply v21ve
e right-] e ¥o.9;
ght-hand comsole, at frame ’ ctween fraaes Nos 10 sud 11, o

unit 2013B - P
panels
oanopy movs

(d) the pressure regulator,
the left-hand side of the oancpy—carTying
(¢) the manifold delivering air to tbe

ble section - 12 the

in the cookpits at

e t's feet -
(£) the manifold delivering air to the Pil°

e ¥0.6, bottom; _y side, undeT tbe ovckpit £100Ts
(£) the manifold air supply limiter = P i

% frame Bo. 75; - ipdios - 1in
() the YBI']L-ZO altitude and pressure diﬁerent;:l. St 8

Qe sookpit on the left-hand consoles BETICR L pe cookpit 81T supply comtrol
(1) the four-position change-over switel ot ‘

to the rights

- below,

T - on the left-bend oconsole; N

t ely

(3) the [3-3 fan - 8bOv€ the instru.:::i ::w -

(x) the nop-returs wvalve of tbe pres
“tveen frames Nos 12 snd 13;

otem, 1TPE TESN
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{1) the turbooocler, unit 2323 - to the left, at frame No.l15;
(m) the air cooler — between frames Nos 20 and 223
(n) the coolimg sir outlet duot of the air cooler — in the bhatoh between
frames Nos 21 and 22, to the right of the axis of synmetry, below;
(o) the air distributing valve, unit 525, on frame No.22, bottom;
. (p) the pipe conneotion taking air off the engine compressor - at the engin

bottom, port side, at frame ¥o.26.

- —
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Chapter VIII

COCERIT CANQRY ARD EJECTION JEAL

fhe cookpit canopy and ejection seat present an ejection seat systea CK
iwigned to snsure the pilot's bailout at the alroraft indionted airspeeds . f up
w 1100 km/hr,

COCKFPIT CANOPY
General

the oookpit oanopy is intended to close the presaurized oabin, proteot the

jliot from the effeots of the airflow and provide & pormal field of vision during

fiight and landing. In addition, the cockplt canopy 18 used to protect the pllos
trom the on-rush airstreans during bailout.

The oookpit canopy (Pig.211) 1s & stream—lined transparent esuperstruoture
me the fuselage upper part between frames Nos 6 and 11 and comsists ofs

(a) movable seotion;

(b) transparent windshield;

(c) side shields.

The cookpit ownopy is furnished with the following systems:

(s) pressuriretion and control systes;

(b) omnopy jettison systea;

(o) ejection seat grip systea;

(4) de—~10ing systes.

Yhen opening the oookplt, the oanopy sovable
furning about the axle looated at frame Ko.b. The

¥ air oylinders. o rintes
m’ln‘elluriution of the canopy” 18 effected after its lowering

by opening the
by looks. The depressurization 18 performed either au:;:n.:ioally y op
®42opy looks or independently witb the aid of & press
Wse is looated on the fuselage. ) a5 “/0.2.
The air pressure in the pealing hose 18 1. ; i
the hope is less than that after the reducer due to & P
feeietance in the mon-return valve.
When closed, the oockplt oancp
by means of 6 operating looks insta
gency locks on the canopy.The canopy
type.,

R Y

Xprom now on, in simil
Wvable seotion.

seotion moves up and forward
oanopy movable se

The pressure ip
drop caused by the

ts
is seoured to the fuselage at eight poin
Yy

] and 8 cmer-
1led in the oanopy-oArTying pane

kle
emoIgency locks sre of the bomd 8shac

te 1ts
gions the terd acanopy®” will deno
ar expres

SECRET
proved For Release 2003/08/07 : CIA-RDP78-03066R0001001000?1-8

otion is 1lifted

tion hamdle. The sealing

25X1



25X1

A;?proved For Release 2003/08/07 : CIA-RDP78-03066R000100100001-8

FI1G.211, COCKPIT CANOPY. GENERAL VIEW
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The Jettisoning of the capopy ie s&ccor;lished by a bsnop.y Jetti-on.
g jo0sted OD the _fuaelage starboard _'side. The emergency locks are released
4108 of an explosive cartridge operated systez. The tossing of the oanopy is
PR 1ifting cy.inders operated by sir fed therein under & pressure of °
. 130 kg/om" . R '
’ it the ejeotion with the osuopy acting as s protective oleunt’,'thn mcw .
uctied awAy from the fuselage by the seat. Such being the oase, ths oanopy"
jopen0y locks are released by the seat trunnion pims. ) ) ;
fhe canopy Jettison system is. interlocked with a ssat.ejeotion gun S0 th.t
s of the gmses ghall be releassed from the ejection gun in the oase of bailout
4z the ORNOPY bas been jettimoped. The gases are neoesssvily released in order
suin permissidle overloads due to the ejection without the oanocpy, sinoe,
_:pip process, the ejection system weight is decreased. Owing to this fact, the
sioation of the full ocapaoity of the powder obarge might cause in this osse
.oads beyond the physical ability of human body. . e

1, CONSTRUCTION OF COCKPIT CANCPY
- (rig.1d) e
ius Tegards ite construction,- the cockpit cancpy movable section is made in
«%rm of & rigid framework OATrTYing thereon s coxvexr main glass and flat front
a8, ) . " . . T . . ) I
the framework is composed of two longitudioal side beams ooupled ‘in the
:zt by & osst bracket of magnesium alloy and by an arch at the Tear.
The longitudinal beams are riveted of an eleotron seotion, durslusin seotions
24 skin, The rear arch is assembled of meohanioslly finished artiocles and has

ut-out olosed by special gover 3 osst ol magnesi

the cover 1is xnocked out by the ejection seat

:t canopy used for protection,.
=me parachute firing mechanism.
¥ain glass 1 is heat-proof organic &
iuwbedded in the side sections with the
. The taps forms a loop to be inserted
M2 seotion and secured therein by rod 18. =
by means of oapron tapes 1,

At the front edge, the main glass is secured

1 and with the other, to frass 10 of front
' Besides, tapes 11 are bolted to the

k outer and jnner edgings. In urdu' to
rubberized oloth is glued to . -
d to the outer ang inner. -

help of oapron tape 17 giued to the
into & special oavity o! the side -

1t their one side glued to glass
43 9 and the cockpit canopy frasework.
32 glass Zrame and the oanopy Iramewar
“4i’e a good sealing ip the Jolnts,
T caprop tape 11. Eubber gaskets
“Siluzin glass edgings at the contaol points ¥
The rear edge of glass 1 bas mO sttachment
“'veen glase 1 apnd canopy framework 4 18 sesled wi

Y the glas and
“acroed by fabrics. Seotioms 23 are glued o ‘g : yrom outside, the olenr
it movemant of the glass with reepeot 10 fremework 8. ) h _

pber section 2.
Lt between the glase edge and #ragework 4 18 covered ;1.:!: n oo o the
2 neotion is reinforoed by fabrios and glued to the & only. rend

. on ta 20, Rubber.

L8 rear edge atronger 1t 18 glued all over :b:h o8pT pe i | -

“ir-absorbing seotion 22 18 glued to frasener the Jo batween it8 menbers
"he sealing of the osnopy movsble '”;‘;’&“ . e .

14fegted by the sesling Varnishs &ade

tape 14 of &
12 and 13 are glus
ith the glass.
to the O&nopY
th the sid of Tu

trwi. m Joint

ints
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If there is DO air 11 the airoraft air system, the oAnopy oan be lifted by
wod, fOT vhioh purpose handle 6 is mounted on the left-hand beam. When inopere-
1ivs, the handle is arranged in the bean recess and fixed by buttom 5.

2. Irangparent Wipndshield

The transparent windshield of armour glass (II) is looated immediately befors
tha front glass of the ocanopy movable seotion. It serves three purposes:

(a) 1t proteots the pilot at the front from direot hita of bullets, shells
md splinters;

(b) the oanopy rollers ride over the shield in oase the bailout is performed
rnith the canopy used for proteotion;

(¢) 1t proteots the pilot from the on-rush sirflow after the oanopy has been
jettisoned. )

the transparent windshield is a -. ~-sheet triplex, 62 ms thiock, mounted
1na rigid steel frame which is attaches 1o sight bracket 23 by four bolts.

3. Side Shields

Loosted at the sides of the transparent shield are two side shields (III)
pving small windows 7 furnished with organic glass. In ocombimation with the
transparent shield, the side shields form & sort of a baffle which protects
tis pilot from the effeots of the airstiream in the case of an emergency jettison-

ing of the canopy.

1I. CANOPY PRESSURIZATION AND CONTROL SYsT™m
(r1g.213)

The cookpit oanopy is attaohed to the fuselage mounting bracket by -mt:td
t¥o bolte which serve as the axles of rotation in osse the 080Dy is being lifte
or lowered.

at
The ocontrol of the oanopy implies the opening and 010113:;::";1?: b;-ll
locks, the 1ifting and lowering of the 08HORY. The latter lmm .
tpecial handle 5 installed on the left-hand side of the oano] oy h T ted
hose 3 by turning handgr
the oanopy sealing is effeoted through o the Syo 1ng

le.
together with the osnopy oontrol handle 5 op & oOmEOR &X trol handle 5, there
Janel and on the fuselage skin in the vioinity of canopy ood

We instruotions for a proper applioation of the nln.”o- ‘oo tnsite and out-
n be controlled and px'euurued both

The ocanopy oa osnopy oontrol handle is

e of the oookpit. Jor T PR e ars 15. The outside ara is
Movided with two arme: inside arm 13 and outside

ue of 1ts own books and
rranged in a fuselage recess and reteined therein b:i::::t“ 1inkege with the
Wtton 17. In this positiom, the outside A8 h‘:ax.w-h.n turned down, 1t geis
inside one. Button 17 pressed, 8rs 15 18 extended

opy oontrol from the
\ngaged with the inside arm, thus saking possible the 0aROPY

Ntiside.
To retraot arm 15, the latter should behpr:::::.“::
from the inside arm and then inserted 189 :r: by buttos 17.
€ under the box stops; this doRes o th;iahod by tursing snast
The outside p;-essu.ritﬂti‘m is 8000mP o shaft 7200 ond.

slot at th
°? a gorew-driver to be inserted into &

ards until 1t disengages
that the xrm hooks shall

16 with the aid
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_ fas 0aDORY is fixed in the lowered position by six looks 2 mounted in the
(oR-oAITYiRg pael. ook 2 is 8 osst bracket having s slot to socommodate the
wpy 1009. Bell-orapk actusted pin 1C slides across the above slot. The bell-
subs of sll the locks are oonnected by rods to a guide of the ocanopy oontrol
wale. In order to prevent tihe looks from snapping before the oanopy is lowered,
ep 12 48 provided in the left-hand rear lock; the stop oovars the slot in the
paoe vhere pin 10 comes ocut. As the canopy is lowered, the oanopy loop preases
at stop 12 and allows pin 10 to get olear.

fhe oanopy is lifted by oylinders 1 supplied ﬂih air from the air eystea
trougd the canopy ocontroi valve. The oanopy is lowered by gravity foroing the
ur cut of oylinders 1 into the atmosphere. ' -

™ two—aram ocanopy ccntrol handle (Fig.214) is attached to panel 16 amd
wz 1. The handle oonsists of rod &4 with inside arm §, pressurisation bandgrip 8
»i guide 7. Arranged inside rod 4 is shaft 3} with cutside aras 2 fitted tharecn.
it 3 is pressed outwards by spring 6 and, when extended, becomes locked with
i A by two sorews S. Sorews 5 and head slots of shaft ) are asymsetrioc. Dus to
this asymmetry, the outside arm engages the inside one in its lower pcit;on only.
fis pakes it possible to avoid injuries of hands in oase the canopy is looked
from the outside. ’ )

Guide 7 and handgrip 8 have a play of 30° and 15° with respect to ara 9 and
rd 4, oorrespondingly. By taking sdvantage of the play of pressurisatiom hand-
gip 8, it 1s possible to pressurize and depressurise the oanopy when aTm 9 is v
loskod 1n its extreme front position. A toothed seotor of pressurisation handgrip 6 -
s engaged with canopy control valve 15 alzso located on panel 16. The projeoting
@is of sbaft 3 and the outside of the valve axle are sealed with a stuffing-box
wal and & rubber ring. When the outside arm is opersted, sbaft 3 defleots the
iside arm by means of link 12 and preverts it fros being fixed in the fromt

peition.

3. s;_gp_ouu.m(ns-?m

' emargency systess,
The omnopy sir system is subdivided into the opcﬂ:i: ::: om:’. v
The operating air wystem is desigoed to pressurisze and T e ot vaive 11, -
weprises oanopy 1ifting oylinders 5, sealing ho-: 8,1: " ,
Mr valve 12, ¥B-1.5 reducer 13 and nop-return nt: .1;
Canopy 1ifting oylinders 5 are installed on
Pl in the meighbourhood of frame ¥o.7. e sontrol handle 1
Canopy control valve 1l is fast toof : oapopy bondle pan
i asaling hore is Iid e 'P“’i‘l goer op-retura valve 14 i9 instal-
Mlve 12 made integral with PB-1.5 reducer 13 and :.“ 76, atr valve 12
led on the cookpit left side, ip the ared oiv:ra-o - )
* L
{mludes & mon-rewurn valve sof o safety ™ when the latter is jettisonsd.
The emergency air system tosses the oanopy e eoting the 0aZoPY

valve 1 disc .
rates pop-Teturn e of 130 kg/om";.
SwTEemoy air systes inoorPl r systes at & prossur® ; emergency

al t

Wergency air system from the .1r::“:ront equipaent compartsent, ports o
3 U] )

Wargenoy bottle 9 positioned in s im the resioD
Talve 3 ingtalled on the cookpit "‘“::ﬂu
tylinder 7 installed on the oanoyy »o oy
‘ise delay lock during the oancFy .wfrgﬂ the ope
‘eparating the emergenoy 8ir ’: , tossing cY
97linders 5 whioh serve as the os® :no systes 18
iag of the oanopy. The oanopy emers -

es of the OAROPY-OArTying

jottilonil'&i
rasting sir emergenoy jettison-—.

s at tbhe ’
lm“proﬂdad with connection. .u
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used to charge and release &8ir during scheduled operating procedures. To check
pressure gauge 16 is introduced, which is mounted along witl. connec-
tion 10 in the landing gear nose wheel well,

L]

2. Alr Systec Units
Capopy_Pregsurization and Contrel Valve
(rig.216)

The canopy pressurization and control valve has two cavities similar in
comstruction. It consists of body 3, axle 1 with cams, and valves 6 and 7. Pitted
over axle 1 is pinion 14 (See Pig.214) turned by a toothed sector of the pres-
eurization handgrip.

The. gear ratio is three, i.e. once the toothed sector 1s turnmed through 750,
the pinion and valve axle turn through 225°. The other erd of the valve axle
protrudes outside through the cockpit skin and has & spline which makes it
possible to pressurize the cockpit from the ocutside by use of a screw-driver.

The principle of the valve operation is based on an alternative pressing of
valves 6 and 7 by axle cams, valve 7 being acted upon directly by the cam and
ailowing a.r to flow into the valve cavity Irom the air system. Valve 6 is forced
inside the valve body by means of guide & and releases the air from the valve
cavity into the atmosphere. Connectlons 2 and 11 permit to communicate the valve
cavities with the operating units, such as the canopy lifting cylinders and
the sealing hose.

Connection 4 of the pressurizatlon cavity is fitted with six releasing
openings. Connection 5 of the cylinder control cavity has one releasing 1.2 a=
dia. opening. The inlet conneotions of both cavities are provided with 0.5 ma
dia., throttle openings.

Cangpy Lifting Cylipder

The construction of the canopy 1ifting cylinder and the d'agraw of its
aitachment to the canopy-carrying panel are presented in Fig.217..Cylinders 8
sre Iixed inside mounting bracket S by means of comnection 2 ané pin 7, the
iaiier botk enteripg casing 3. Both connection 1 and pin 7 are kept from shifting
- tbc longitudinsl direction by locking pins 6. As the cockpit canopy is being

ted und lowered, the cylinders rotate on connection 1 and pin 7 simultaneously

i1-ng in the longitudinal plane. The air is supplied for thc cylinders by
Zeans of swivel airtight connection 2.

In order to prevent the lifted canopy from lowering in case the aircraft air
Systez .s depressurized, ground safety pins aTe inserted into rads 4; prior to
_owering the canopy tie safety pins should be renoved,

The air valve is compcied of 8 pon-return and a safety valves accommodated in
tue tody. It oomsists of body 1, two slide valves 3 with rubber gaskets, Springs,
covers © and plug 7.

Wr:ez air is fed nto connection B, slide vulve 3 of the nop—return valve
iB prec-.: away and air flows through connectior A into the pressurizaticn valve.
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ZATION AND CONTROL VALVE

F1G.216, CANOPY PRESSURI

- ith cam; 2 — comnection; 3 = PS8 Ty
' .‘._‘; : nlvel; 8 — guide; 9 = coTH 10

. & — comsection; 5 — coamection;
body; 4 e ion.
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View olong arow AN
o p

F1G.217

. CANOPY LIFTING CYLINDER

1 — connection; 2 — swivel connection; 3 = casing; 4 = rod; S = cylinder attachmen

t bracket;
6 = spline; 7 = pin; 8 = cylinder; 9 — emergency system retainer; 10 — cord.
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5 = _Safety valv
— ] EE A 1y valve
4 =S
/
3— ] 5
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N N ;‘: >B
H : h \ : Noninwm
A I
| FIG.218. AIR VALVE ereing;

Jockaut; 3 - slide velves

L= bodri 2 packing s 7~ PR

§ = cover; 6 = 1%

Apﬁproved For Release 2003/08/07 : CIA-RDP78-03066R000100700001-8 25X1




25X1

A4proved For Release 2003/08/07 : CIA-RDP78-03066R000100100001-8

_}32—_ ‘!3

Volve in cocked position

Y = mpalll,
—
-
/ — — lt )

————j’ !
s

| —

\- G

F1G.219. EMFRGENCY VALVE (DIAPHRAGM VAL VEH)Y
1 = spring; 2 —~ pipe; 3 — cotter pin; 4 — rubber washer; S = striker; o = body; = — diaphragm:
8 — connection; 9 — bushing,

SECRET

25X1 *pproved For Release 2003/08/07 : CIA-RDP78-03066R000100100P01-8




25X1

I>

pproved For Release 2003/08/07 : CIA-RDP78-03066R000100100001-8

= 333 .
VIEw &
77 4
v as
! z 3
FIG.220. FILTER
1 ~ body. 2 ~ grid; 3 — cover,
f’,LLA ”
2| e
ey 7 /
1 ? 3

). TIME DELAY LOCK OPENING CYLINDER
1 - bedy; 2 ~ red: § ~ cowet.

FIG.22
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Az air is flowing from comnection A 10 comnectiion B, s8pring 4 of the non-
return valve presses slide valve 3 against the seat of plugz;» and stops the 2irflow

When the pressure in the hose is khigher thar 2.8 kg/om®, slide valve 3 of the
safety valve is moved aside and air is Teleased through oomnection B into the
ataosphers.

Bamergenoy Yulve

(Pi1g.219)

The emergency Valve serves to supply air from the emergency air system to the
canopy tossing oylinders and to a cylinder used to open the time .delq look. The
valve comprises body 6 with a pair of conneciions separated by disphragm 7 made
of C.1 zm thick stainless steel sheets.

Diaphraga 7 is hermetioally clamped by connection & between the body seat
and bushing 9 to which the diaphragm is glued. To replace the diaphragn, comnec-
tion & should be turmed off. Air is supplied to connection A.

The instant cotter pin 3 is pulled out, siriker 5 acted upon by spring 1 is
pushed forward and plerces diaphragm 7. Due to the air pressure, the weakened
diaphragm gets torn, striker 5 i5 pushed back and seals the valve body cavity by
pressing with its taper part against the rubber washer., The filtered air is then
fed to the operating units.

Prilter _(P1g.220)

The filter is used to trap pleces of the emergency valve broken diaphrags.
It consists of body 1, grid 2, and cover 3.

In case the emergenocy valve has been actuated on the aircraft, the filter
should be disassembled and disaphragm fragments removed.

~Time Delay Logck Releasing Cylinder
(Pig.221)

The lock releasing oylinder is of & common oconstruction and includes body 1,
rod 2, and cever ).

3. Canopy Control Valve and Handle Operatjon
(Pig.222) : ST

Canopy Lifting _ :

To 1ift the oanopy, shift the canopy control handle from the extrese froz¢
Position to the rearmost one. If the canopy is pressurized and the bandle is
turned through the initial 15°, the cenopy wiil be depressurized. If the CABOFY
is Dot pressurized, it is only the handile that wmoves during the first 15° o
turning; then, the handle starts turning the pressurization handgrip and, theredys
the canopy control valve axle. The angle of the handle turning being ip excess
of 30°, & guide commected to the operating lock rods begins to turm. The handle
being turned through 60 - 63%, the dowel pins of the operating looks ocompletely
release the oanopy hinges and come out of the brackel recesses; an sdditiossl ture
¢f tbe handle through 3° more allows air to enter the ocanopy 1lifting oylinders. .
) ZARFING: The canopy should be 1ifted gradually 3 - 5 sec, after air bas been
delivered into the lifting oylinders. The positive retention of the canopy in the

lowered position DAy csuse & sharp tossing of the canopy and breaksgs of tbz. at-
tachment uwnits of the 1ifting oylinder rods.

~
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Canopy Closipx

7o olose tne canopy, shift the canopy oontrol handle from its extreme rear
poaition to the extreme front one. At firgt, 1t is only the handle which moves.
vhen the handle is furned through 15° s the pressurisation bhandgrip play is takem
ap; the kandgrip starts tirning, too, and makes the canopy control valve axle
rotate. The control handle being turned through 30 - 40°%, the oylinder cavity re-
lease valve gets open, 8ir esoapes from the cauopy lifting cylinders to the
staosphere and the oanopy begins lowering. Upon being turmed tnrough as° . the
asopy control bandle vecomes fixed, since locking pin of the rear left-hamd loeck
is retained by the stop (See Fig.213). The canopy completely lcne.rod, shift the
mndle slightly forward and dlose the oanopy looks.

$hen the handle is 3° to 6° short of its extreme front positiom and before it
snters the paunel recess, the cylinder control cavity release valve gets olosed.
tbe purpose of doing so is to prevent alr from esoaping out of the alioraft air
syetem through the canopy tossing cylinders and oanopy oontrol valve in osae of
oanopy Jettisoning.

Tu pressurize the canopy, the pressurization bandgrip should be pushed 15°
forward.

WARNING: A positive retention of the oanopy in its lifted position may result
in its abrupt drop onto the canopy-carrying panel.

The canopv should be gradually lowered for pot more than 15 seo. following
the moment the canopy control haundle is moved. A dclay of up to 8 sso. is allow-
sble in starting to lower the canopy.

111. CANOPY JETTISON SYSTEM

(rig.223)

To open the cookpit in emergenoy, the oanopy 1is ktti._omd with ths aid of
a special ayster by turning oanopy Jettison bandle S.

The oancpy jetticon system exbraces tbe following systeas and unitay

(a) cancpy emergenoy looxs}

(b) explosive oharge sotuated system for opening emsrgency looks (osmopy
jettison gun 8, explusive oharge aotuated oylinders 7 and wiring for sxplosive
charge operated units):

(o) oamnopy tossing systes (canopy ewsrgency air system);

(4) oanopy jettison handle.

The canopy emergenoy lcoks oomprise
two looks fixing 1ifting oylinder rods & oonne ot

In the osse of jettisoning, the emergency lcoks are opened by ""‘of cear
sxplosive charge uotvated cylinders 7 whoss rods turn ths fixing levers
smergenoy locke & mnd open all the looks by virtue of the bars.

1. Canopy Jettison Jysten inits

_Binge | Look

(ng.zzn)
front braoket of the oanopy
grips & sod 5, puawl 2 and
aoket oast of eleotrol.
Whep shuft ) turns,

hings look 3, siz emergency looks 6 and
oted to each other by bars.

framework and
The hinge lonk 1is attached to the

baa two similar seotions. It 18 composed of body 1,
®00tor whart with bell—orank 3. The look body is 8 br
Shafts 3 of voth sections arc rigidly coupled to each other.
Pevl 2 gets free and grips & and 5 &° apart.
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~Side Emergenoy Logck_
(1'15.225)

*he side emergenoy looks are installed in the eleotron sections of the
canopy framework slde beams. The lock mechanism is asgembled in detachable body 5
and ooneiste of levers 2 and 4 and bell-orank 3 fitted over the seotor shaft,
loop 1 iB fixed in the logk by means of & shaft mounted on lever 2, V

Whesa bell-orank 3 turms, levers 2 and 4 are hinged baok and loop 1 beoomes .
free.

Lifting Cylinder Rod Pixing Look

(?1g.223, place I) v
The 1if4ting oylinder rod is secured to the oanopy framework by means of
bracket 17 whose recess scocommodates rod shaft 16. The shaft is retained fro-
moving downward by pawl 15 whioh is fixed in the operating position by bell- '
orank 14 oonneocted to the lock control wiring. When bell-crank 14 1is 'thrm'b.okg
pswl 15 turns and releases shaft 16. o

_Canopy Jettison Handle

(?ig.226) )

The oanopy jettison handle is looated on the right side of the osnopy-
carrying panel. It performs three funotious: switches on the emergency valve, ' -
uotuales the ocanopy jetiison gun, and pulls the ocotter pin out of the releasing -~
va_ve of the TCM-2500-38 seat ejeotion gun. . ’ ’ .

The handle is two-arm lever 6, the lower end of which earries hinge handle 8
conneoted to the cotter pin of the emergemoy valve through a oable. The emergenoy
valve cotter pin is pulled out with a shift of hinge handle 8. o

The other end of lever & enters drive meobanism 4 of the oanopy jettison gun.
¥hen the handle is pulled, lever 6 pushes forward plunger 5 linked through &
cable to a release lever of the oanopy jettison gun. '

Lever 6 is fixed in the forward position and can be pul;ed only im oase
handle 6 has already been placed in & horizontal position. o _

?he oable comneoting the release valve ocotter pin of the TCN~-2500-38 seat
ejeotion gun passes through roller 3 and gets joined to lever 6.

_Canogpy Jektisgn _Oun.
(r1g.227)
The construotion of the oanopy jettison gun is the 30110'1:6;“‘! olosed by
w0 oartriges 2, type B-{ POEC, are inserted in oasing ing $ whan
looking plunger body 4, ineide which t{ravels stiriker 6 1oadodtbi :p.: o “:m .
cocked, striker 6 18 retained by rslease lever 10. T:o i:::::‘...z ) ’ .
striker 6 becomes free and plerces the primer oaps O O&T :

2. progess of x

(Pig.229)

ison bandle
1 of the emergenoy Jott :
Air from the emergenoy &ir system enters the

delay look 3 (the osnopy time delay look 1is

is shifted, the om;u_\_oy
When hinge lever

valve cotter pim 1s pulled out.
oylinder for opening oanopy ‘tilo
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L < Coropy -n‘::.mhn; boly

Lock vbloosod_

‘ ¥16G.224. HINGE LOCK .
! . 1 = bady; 2 = pawl; 3 = shafc; 4,57- srips E

i : S - . D:mgl'o'“ of lock opewtioﬁ_
: Lock closed

F16.225. SIDE EMERGENCY LOCK -~ Co
} - loop; 2—4 — levers; 3 - bell~crank; & — b»"dyﬁ -~
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Emﬂg:ncy valve
drive diagrom
r ‘r ive diagra

Diagram of canopy firing mef:hor.lism
drive and release valve of ejection

gun TCM - 2560-38
=Te conopy firing mechonism

D . 1.
- 8 = hiage gOpP;
. 7 ~ bracket; B
s 6 - jever;

1,3 — rollers; 2
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/ 2 3 4 S 5§57 8 ¢ »
Section AA

F1G.227. CANOPY JETTISON GUN

1 — body: 2 — cartridge
6 — uiker; 7 — nut; § — sleeve; 9 — roller;

—J
I8 T-'}
E—

f 2 J

3 - ; 4 — locking pluager; 5 — spring;
kS 10 —'nk-se Jever.

F1G.228. EXPLOSIVE CHARGE ACTUATED CYLINDER

1 = rod; 2 — body; 3 - cover.
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desoribed i the Syotion *Hetention ofACapopy by Seat") and canopy tb.-.m
oflinders & creating a tossing strese prio.- to releasing emergenoy locks.

When canopy Jettison handle 5 is shifted, csuopy Jjettison gun 7 ia met .
operrtion. Gases produced in the oanopy Jjettison gun as a x'esul.t of the explosion’
of two oartridges, type POKC, enter explosive charge actuated oylinders 8, wiynp
ocauses the emergency looks to opem up. The oaropy 1s tossed ani oarried awe by
the o.-ru~h sirflow. . - . L

Along with the operatiom oi oanopy’ jettisor gun 7; release valve 0;,% )
pin € of the TCH-2500-38 sjeotlon gun 18 pulled out by aht.'up; mw J'sth@-
handle 5. : . : . .

IV. CABQPY-TL-SEAT GRIP LOCK SYSTRM
(713.230) .

If toe canopy is used as r protect.ve element during ejeoilon, the former h'
separated from the fuselagu and retained by the ejection set,. For this m. '
s oanopy- to—-seat gr.p look system is mounted on the ocanopy wh'ch inocorporetes the -
following wnitiss ) S oL S

(a) oanopy emergenoy looks (described under ‘Seotiol "Canopy Jettisou System®); .

(b) seat grip looks (front A and rear 6); L : :

(o) canopy time delay look 1. . . )

,uring ejeution, the seat irumnnion pins enter the recesses ol —ear looks 6, -
turu their levess and 1'elease the OwnOpY emergency 1roks with the aid of rull 9
end bell-oranks 10. The time delay look retains the oanopy boss seoiom frem
11fting afier the emergenoy looks have been released. Whun the oanopy whose resr
rection is moving along with the ejection seat tnkes such a position that the
s\rstresa startr pressing it to the fuselage, look 1 gets opeu. The inserts o
ocanopy froat grip looks & en.er the seat hinge supports apd get locked in th. ’
latter. : - ’ )

When the ocanopy is separated from tha seat, thy seat levers press release
levers 8 mounted om rear looks 6. Release ‘levers 8 .nd bell—oranks 7 are mousted -
on the sime shafi. The bell-cranks ar~ linked by rods to the looking levars of .
front looks A. The front looks get open and the oanopy is turning around ire sest
trunnion pins. At tbe end of the turr, rear lookse 6 get open and the CanoRy lesve?
the .Jeoticn seat. R ' ,

%0 srsures & trouble-free opsration of front locks &, they are connsoted w
a douole—ocable linkags whioh ensures relsasing of both looks & whesn only oue
Trelesse lever 8 is pressed. : : ' R -

Unite of Capopy E‘g:tgntgon SYSvep o
Regr Grip-Logke B
(rig.231) . S
The resr locks are installed on the side beams of the osnopy frapowosk N-‘
the inside of the oockpit. The rear lock oonsints of rigid welded body .‘-.»“'l 6
mecbaniss which cosprises grip 7, lever 3, stsop 1 loaded by sprisg ?' and :‘ '
mounted with stop 1 on the same shaft. The seat trunnion pin presaes iy

turns 1t along with lever 3 whiob pushes rod 5 limked to the looking vel1-ersst
of the resr emergency look. . : - ' S
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« sid omevgeney losh;

s
frone gripe meiveee tever; 9 = b 10 « betbownd.

« hiage Jork: § = foom arip losh:

11G.230, CANOPY . TO-SEAY ATTENTION SYSTEN
Jogk; ¥ = front pripe relencing holegronk; # =

1 = canerw ume delay ineh; 2 = coble whes; 3
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Position of lock parts Lock closed
in operction
’ 7

o

- Seat trunnion

Lock open

F1G.231. REAR GRIP LOCK

1 — stop; 2 — spring; 3 = lever; 4 — body; S —tod; 6 - pawl; 7 — gr>
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icoked, grip 7 is retained by stop 1. When the capopy is pivoting on
the £eat -runnion pins, pawl 6 1s pressed by the trunnion pin boes and disengages
gtop - frow under grip 7 and the seat trunnion pin gets fres.

Zront grip looks
(r1g.232)

The front grip looks are also installed inside the oookpit on the canopy
trapework side beams. Insert S is arranged in body 3 and retaimed therein by four
rollers & moved apart by ocams 6. As lever 2 turns, cams 6 start rotating by virtue
of rod 1. The released rollers leave the recesses of the insert which then freely
peparates from the body.

The double cable linkage oonnects lever 2 of one of the locks to rod 1 of
the other look and vice versa.

_Canopy Tipe Delpy Look _
(rig.233)
The canopy time delay look is installed cn the canopy mounting bracket and
oonsists of shackle 2 and lever 1.
When the canopy starts moving along with the ejection sest, tbe look begins
to turn. The end of lever 1 slides along bushing 6. The instant it resches & out-
off seotion of the bushing, the lock gets open.

In the ocase of emergency jettisoning of the 0apOPY,s e
with air, the oylinder rod lmocks out axle 7 and cooupies its place. S e

in
s moved forward, after whioh the oancyy time deley look oan get Open in any
position.

air oylinder 3 1s filled

v. IB-1CING SYSTH

(Pig.23)
emove loe from the oanopy wipd-

tor
The purpoae of the de-ioing systes is ire surface of the windsheild.

the ent
shield by way of spraying ethyl aloobol over

: r
Upon pressing button & looated at the 1:::.:1:: ol e
panel, pneumatio valve 3, type ny-7, is ewd vers under

ur Y ho is supplied
a pr tank Proa tank 1, sloohol
< to sloobol 1. .
of 3} +0.2 kg/om in . '
to nneez_fo:d 2, from whioh it flows upder phto :7. Pas meml ..r plate the
?

ram airflow sprays aloohol over the surfsoe of the windshield

As soon as the button 18 released,

-7
off and the release openinss of the 1J

to the stmosphere. of the special
fed into valve ) and !‘01;:::21 tank 1 18 fastened oo & ninged oap
4.9 1it. ospsoity &

1aced
12, Pelt gaskets are P
hatoh in the fuselsge fromt oope by brecizé

. or 15 pressed by
between the tank and ‘h;ti’::' 16 1s bermetioslly sealed by 0OV
Piller 21 housing

sorew 1A. ing off drsin plus 10 n the NF-7 valve io

furn t
Kioobol 1a draised ' oobol into tBe °°°““nxsm 4p differest piloting

of 1 me dis. rolease

To avoid BPillm °
from

leased
case air is re 1pe 18 18 B
[}

oopditions, relesse | 4
throttle openings 19
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F1G.232. FRONT GRIP LOCK o aady ot
1 = tod: 2 — lever; 3 — body; 4 — roller; 3 — insert; 6 — cam 7 ""_ Y
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¥hern in flight, ome of the above bands of the release openings must slways be
aove the aloohol level, When being released, air esoapes through these openings
aster than slochol does through the other band of openings. Onoe caught, alechol
raye agoumulate in a ocontainer separated from the main tank by means °; separe-
om wall 13, F'hile air is direoted through pipe 6 into the NJ-7 walve. & Tepeat-
4 gressing of the button again delivers the alcohol stored up in the comtaimer to
¢ tank and tbe aloohol becomes re-used.

EJECTION SEAT *CK®

1. Geperal

Ejection seat "CK® (P1g.235) is designed to accommodate the pilot in the
wokplt and secure him at different operating g-foroes as well as to sasure his
ufe bailout at indioated airspeads of up to 1100 km/hr in emergemoy. To protest
the pilot from the airflow effeots, use 1z made of the oanopy movable sectiom
siok is oarried by the ejeotion seat during the bailout and ocovers the pilot.

The ejection seat has the following positive advantagess

(8) the pilot is proteoted from the sirflow effects (when ejeoting with the
unopy used as a protective element) irrespective of the type of the pilot's
wtfit;

(b) braking overloads arising after the ejection seat leaves the ocookpit
e reduced due to an inorease in the total weight of the ejected systea (ejection
sst, pilot, camopy); i

(o) for the purpose of bailing-out, it 1s only a single motion that should be
ione by the pilot (compreas the handgrips), and this can easily be done under
way flight oonditions;

(d8) the pilot is securely held in the ejeot
o & oombined harness system and actual sbsence
the ejeotion;

(e) the pilot is foroed to assume

of applying a restraint mechanism;
11 with
(£) the minimum altitude required for safe ejection during f1ight

tioms for bailout.
descending 1s decreased due to & shorter time noeded for prepars

The ejeotion seat is of &
the latter oarrying thereon the
(a) ejection seat pan oontrol systes;
(b) barness assembly; ]
(o) shoulder harness restraint systes;
(4) firing oontrol systes;
(e) system for the seat atab :
(2) leg restraint barness sssesblyi
(g) oanopy gripping and releasing Q;:‘.;"-;
(h) leg restraint looks

e . 2150 asd releasing reatraint looks.
(i) emergenoy drive for firing meobhanisas
The e jection seat 18

1t (See 7ig.236) ®Y ﬁ.“;::'w

s
armour plate. T rollers

pairs of rollers installed of the rear ? erse and longitudinal d1o-

tjeotion seat rails and preve

Placements. The ejectiod soat

means of the sjeotion gum,
type TCM-2500-38. S
The inner oylimder of the :::t'm“ >

s eollar having & pair of trumn nges®

jon sest due to the applicatiom
of the airflow affects duriag

a positiom necessary for ejeotion because

j1isation after ejostion;

19 ,rovuod with
t and got looked

type ,g-zsoo-)ﬂ.
the ojectios 8¢
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by two grips. The grips are preased out and seoured by sorews whioh rest agaimgt
the bracket when driven in. : -
When in flight, the pilot slts on his parachute plaoed in the ejectiom 'ut.v
pan which osn be elevated or depressed (in flight) as desired by the pilgg_ The
ejeotion seat pan is elaotrlonlly oontrolled.
The pilot is fixed om the ejJection seat by means of -the harness -y.t- at
three points (two points at his waist and one at his shoulders). The tensiom of-
the waist belts can be adJusted by a handle mounted at the ;'ight_tido ot the
ejection seat pan. .
In flight, the shoulder belt is made tight by a sprlng, 'h11. at OJOthuq
by virtue of powder gases. During flight, the pilot oan bend forward to 150—6 -
and fix hi-aelf in this position. The oontrol of the restraint looks is .tlﬁ.t.‘ 1
by & handle located on the ejeotion seat pan left side. o e o
Pjeotion oan be performed both with the oanopy used as & protootivc olc-.lt
and without the oaropy. Ejection without the oanopy is oarried out only after
jettisoning the oanopy. The main ejection gun, type '1‘CI-2500—38, is ut\nt.d w
pressing the handgrips 1ocated on the seat pan sides. - :

l‘in.ch“{%tzr.i."ﬁiaﬂ.'ﬁi CK_Ejectiop jeat Systeg

Maximum indicated airspeed, at which safety ejeotlon 1e
COBUTEA +oeveveersnonnronsesssscassasansssonsissasoneses 1100 km/lr’

£300tion overloads MY .eeeceicececeoccorsssiccsrscesvancss from 15 to 18

Braking overloads [y at ar indiosted airspeed of o o
1100 km/hr ............................................. from 35 to 36

Minimun safety altitude for ejeotion during level flight .. 110 a. o

Tctal rated weight of ejeoted system ...ccccceccecsvoscrans 240 14

Weight of ejeotion seat with ejeotion gun inner tube ceee.s 83 kg

Weight of canopy movable section ceeoensecenasccsibacssione 57 kg

Weight of pllot with paraohute and with oomplete S S
OULLLIY OD ¢ evcvvsscenonasacsscacsoccvasssinssanassassass 100 kg .

Cartridges applied: ' - o . ) .
2OT TCM-2500-38 oo sevvrevnscesensnnsececessnscerannasss HK=16 7 © 0 T
for firing nmechanisms 21901, .215%; . e I

215P ...-....-......-.....-..... ﬂl(—“—"

Parachute with @ capron harness BYS8U€B secicevvocssssvessee c-3 ;

The oonstruction of the ejeotion gun, type TCH-2500-38, and firimg mechan-

isms, types 2150, 215, and 215P, ie given in detail in Book 2 of the pru-t

2. Ejection with Cagopy Uscd for Pilot's
Protection
(Gee r1g.237) I -
Upon decision of catapulting himsclf, the pilot will press the relsass levers
of seat handgrips 1 a. This done, the restraint wechunism 215P of the harness -
system 18 set in operation. The mechanism draws the pilot lo ihe ue.t baokrest and.

fixes him by look 16, after which ihe TCM-2500-36 13 fires and the ueat .atarts
moving up';rd . B
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As the seat travels 16 or °? mm, the seat trunnion pins enter the rear &ip
locks of the oanopy, are fixed by these locks and release the emergenocy looks (11 0.
The canopy starts moving upward togecther with the seat. “hc ocanopy fronmt seotion
is retained by the time delay lock from lifting upwurd (11 e). .

The moment the seat has travelled 30 to 50 mm, thc cottcr pim of the 219
firing mechanism is pulled out, the pin being connccted to the fuselage by means
of o cable. The 215 firing mechanism operates and knooks out the oanopy hole
oover, exposing the drogue parachutc to the airstreams. The parachute canopy gets
inflated with air before the seat leaves the guide rollers (III).

After the seat has travelled a distance of 530 +10 ma, hinge supports for
the canopy assume their respeotive positions (11 f£). The control pedal belts
fastened by a calibrated spring olamp separate (11 &), the pilot's feet go down
to rest on the foot rests and are automationlly fixcd thereon by foot-grips (11 h).

When the ejeotion seat takes such & position relative to the airstreaa that
it is pressed to the fuselage, the time delay look gete opcn and the cookpit oamopy
lies wi*h its rolle=s onto the transparent chield and rolls over it (III i).

The AL-3Y time release meohanism cotter pin oonnected by & halyard to the
fuselage struoture is pulled out and actuates the All-3Y time relerse mecha-
nism (IXI 3). .

The front grip locks are laid on the hinge supports of the sjsotion seat amd get .
looked therein (IIl k). The ejeotion seat leaves the rollers and flies over the
airoraft fin after having separated along with the inner tubs from the
TCH-2500-38 ejection gunm.

1.5 seconds after the ejeotion has been alrcady started, the AR-3Y time
release meohaniem 18 set im operation and actuated the 2159 firing sechanisms
whioch release the ocanopy fromt grip looks (IV n) and the drogue parachute rod
look. The rod (the 2151 firing mechanism in tho extended position) with the
drogue parschute 1s separated from the ejeotion seat (1V).

The firing meohanisms 2159 turn the oookpit canopy with respect to tbe
seat trunnion pins and relesse the looks of the pilot‘'s harness syates. Purther,
the ocookplit oanopy keeps on turning by inertia and due to the effeots of the
ajrstream. AJ soon as the oockpit cancpy turns approximately through 110° to 120°,
the rear grip looks get open and the oookpit oanopy leaves the ejeotion seat .

The ocookpit canopy sjected from the sest, the pilot rcadily leaves the
e jeotion seat.

When the pilot starts leaving the seat, the FAll-3 automatio time release
mechanism is set in operstion, the meohanisa being placed in the parachute peok.
¥When ejection 1z made at & high altitude, the pilot performs a delay opening Jusp.
Then, the KAll-3 asutoamtio time release mechanism 1s autuated Lo open up the
parachute pack and extract the parsohute used by the pilot to safely resch the
ground surtace (¥I).

Ejeotion with no canopy applied as a protective element is allowed at an
indioated airspeed of up to 700 km/hr. For this purpose, 1t is necessary to first
Jettison the cookpit omnupy. In thie case all the operstions are performed in

the same sequence as described above cxoept those of the retention and subsequent
aeparation of the ocanopy.
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3. 2422132£_§2£E_!£===
(Pig.238)

The ejeotion seat frame is a rigid assembly composed of two verticsl steel
swctions - rails 3 and two oast transverse eleotron beams: lower and upper opes 5.
Attsched to the rails by means of guides 6 is seat Pan 7 scoommodating the

mrachute pack. The lower beam slso serves &8s the body of the reducer of the
¢jection seal pan control system. Above the upper beam, there is armour beadrest &
vith & soft pad made of porous plastics. It oarries guard plate 1 protecting the
pilot's bead. Upon ejection when the canopy separates from the ejection seat, the
anopy glass is sliding over this plate., To protect the glass from scratohing by
plate 1, proteotive cover 2 made of artificial chamois leather is glued onto the
plate. The canopy glass at the point it oontacts with plate 1 is coated with &
gotective glue film.

Mounted at the ends of the ejection seat rails is protecting yoke 8 which
serves to facilitate the seat sliding when jettisoned, i.e., the protecting yoke
prmits the foot-rests to get clear of the TCM-2500-38 ejection gun tube.

The protecting yoke is set in the operating position (when the sjection seat
wves upward) under the action of ipertis forces and due to the effort applied
by & pair of springs 12 installed on the yoke axles of rotation. The yoke is
retained from smapping back by safeily pins 11 ertended by flat springs 9 emclosed
i the box-shaped ends.

The protecting yoke turn through approx. 73° is limited by means of flat
shackles 10 secured to ithe pins of the yoke and ejection seat rails.

In the operating posivion (extreme upper position), the protecting yoke is
fressed to the cockpit false ficor by springs 12. In order to set tbe protecting
joke in the opersting position when the ejection sest is installed into the cook-

sns pmst be sunk into the yoke recesses by the fingers of the

Ht, the Tixing P 1ifted to take the upper position and fasten-
Wnd, while the yoke proper should be 1 balyard 13 attached
s to the election seat pan (through bollow rivets) by specis

- tem. The balyard carries & flag baving
to the halyard of the sest i Stop”;O‘:;BCIIG SEAT PAR WHSN INSTALLING IN
the insoription: HALYARD TO SECURE !tﬂbu the halyard should be detached and
COCKPIT. The meat installed in the coowp=rs

jlled out from under the ejection seat pen.

&. Bigotign Sesi Pep Coptrol IEE.
(rig-239)

t landing and watching of

ting visibility &
ove the conditiocns of pilzn‘. ,“. B sion of the v Tastin
e Pl N The maximus travel of the seat pan asounts

To impr
the instrument panel,
height-
or lowering it sooording t° his
to 8010 .

The seat psn 18 1
by & reduction gear rotates
the seat pan. Electrio mo tor -
transverse beam which simultaoe
The reduction gesr consis
The 0.18 kW, 9500 T.DeBe . e

airorsf
cwrrent furnished by the i “ ide.

h-nitoh-ount.aontv o

of sleotric motor 8 which aided
orew 6 passing through nut 7 dead-Tixed onto

vu'ti_oll : 6 are ipstalled on the seat frame lower

the bodY of the reduotion gear.

1 pairs naving & ratio of lilhA.

, type Y3-10040, uses the

The electrio sotor is out in

owered and raised bY me anS
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It takes the seat pan 26 se0. to travel from the lower position to the upper

one. ) : : : ,

In order to disoconneot the eleotrioal wiring when the seat is removed or .
bailout is msde, there is an eleotric oonneotor, type IP20-NK4BI8, mtlllod on
the right-bhand rail, below.

The seat pan 1s fixed in 1its extreme poeitlons by seat pan travel Oontrol
mechanism 1 mounted on the left-band rail in the vicinity of the headrest, Sest )
pan travel control mechanisa 1 also makes it poesible to adjust the seat p;n o
travel in scoordance with the pilot‘'e height.

The ejeotion seat should be adjusted according to the pilot'a beight so tlnt
the minisum clearance between the oanopy glass and tlie pressurized helmet sha)l
be about 50 mm (with the parachute pack being about 200 mm thiok less the K0-27
mschanisa) when the ejection seat pan 18 set 1in ﬁ.s extreme upper position what-
ever the pilot's height be. . -

Seat travel oontrol mechanism 1 is P body houm.ng two limit" .vitoheo and
coptrol rod 2 linked through additional rod & with the seat pan, Control rod 2_
oarries rings to preas the switches. Upper ring 9 1s made movable and secured
by sorew 10; it oantrols the upper switch &nd fixes the seat pan in it upper
position. Lower ring 11 is made fixed and oontrols the lower a-itoh, ﬁxu‘ the

" seat pan in its lower position.

The amount of the ejeotion seat pan travel is determined by the diatlnce
between the rings and the switches. rlith the seat pan in its lower position, Hl
travel equals the distanoe between the upper ring and the upper switch. ¥ith .
inoreased distance between the rings, the seat pan travel is reduoed. With the
seat pan set in 1ts extrese position when the rod is extended to suoh an extent
that both rings simultaneously press both the switches (in oase the pilot is of.

a marimuam permissible height), the ejection eeat pan gets beyond any control. -

The mechanism is provided with pointers 3 indicating maximum pemlssihlo )
heights of pilots imn their sitting position, whioh makes it possible to ldjult the
seat for any pilot beforehand. : :

The seat is adjusted acoording to the pilot's height in the follo'm -nll‘l‘ :
The ejection seat pan 1s moved to take its extreme lower position. This dobe,
upper ring 9 is set opposite to the pointer indicating the_pilot'a beight. In
this position, the ring is fixed by locking sorew 10. P :

In oase the height of the pilot in his sitting position meagsures 94 om., the
seat pan sdjustment i1s impossible, since in the case the above olearance of 50 mm
is provided only with the seat pan set in its. extreme lo-ei‘ positien.

S. ness Syste
(r1.200)

The pilot should be seoured during the ejection as well as in f1ight when
the lnertia foroes soting on the pilot are directed forward, to the sides or
upward. These effects ooour at dxving, abrupt brnking, during flight 1n buspy
alr, et spinning, eto. -

The foroes pushing the pilot off the seat in the forward direotl‘”‘ uay be S
partioularly large in ocase the airoraft nakes an emergency landing outsids the -
airfield. ; :

The pilot is aeou.red to bxn seat by means of the C-) harness syat- of ths
standard personnsl paraohute or 1mproved harness syaten, type NNC-161.
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The bharness system 18 oonneoted to the ejection seat at three points, Damely:

at two points at the pilot's walst and s5ingly at his shoulders. The harness Systes
js fastened st the pilot's gshoulders by means of special strap 8 and shoulder
belts A.

One end of strap 8 is fixed in the shoulder reatraint look, while its
other end 1s seoured im look 3 of the shoulder belt. lock 3 1s essentially hook g ‘
with & buckle with belts & passed through, Fitted over the hook is a tip ot
strap 8 whiobh is then looked by latobh 7.

To prevent lock 3 from striking the pilot's head when at ejeotion after the
pilot's separation from the seat, the look is drawn downward by means of shogk-
absorbing oord 10.

The harnese system is fasteped at the piloi's waist through the leg straps
by means of pulleys 5. The leg retaining straps are preliminarily passed through
side buckles and then fixed in oentral look 1.

The harness system is put on the pilot in the cookpit. Por oconvenienoe im
putting on the harness systiem, type iNC-161, the latter is provided with legk 2
mounted on the right-side shoulder strap.

_Hargess_Restraipt Systep
(Pig.281)

To provide more oonvenience in oontrolling the aircraft and render more
reliable the pilot's fastening under the action of appreciadble g-foroes, and
particularly those due to the ejection, the seat 1s fitted with s restraimt
system. It inoorporates shoulder and waist belts restraint meohanisams.

The shoulder restraint bel: meohanism operates both under normal flight
oonditions and at ejeotion. Whem in normal flight, the shoulder restraint meoks-
nism fixes the pilot's shoulders in two positions: (a) when the pilot is dramm
to the seat or (b) when he bends forward by 150_¢ mm. In the first position, the
pilot is oonstantly drawn to the seat by spring 17, while in the other position,
the spring exerts no action oo the pilot. When at eleotion, 17 the pilot is in
an inclined poeition, he is positively drawn to the seat baokrest and is fized
aa suoh,

The shoulder restraint mechanism comprises: shoulder restrainot look 11 with
strep 1l4; firing mechanism, type 215P, with sotuating spring 17; inclined positios
looking meohanism 20; shoulder restraint mechanism handle 23, and oable limk-
age 7. .

The shoulder restraint system operates as follows. In the drawn polltit!.
the pilot's shoulders are retained from moving forward by lock 1l. In order te
release his shoulders, the pilot should pull shoulder restraint mechaniss
handle 23. Reel 9 gets released. Then it 18 pecessary to pull atrap 14 a8 far &8
1t will go, overcoming the stress of spring 17; in this case reel 9 rotates and
winds oable 13 onio roller 10. The 215F firing mechanism is compressed and rod 19
moves upward. Handle 23 released during the backward movement of the ehoulderss
rod 19 moves downward and 1s stopped there by mechanism 20, fixing the pilot i»
the inolined position. Por unlooking it is necessary to pull backward hasdle 2
again. Nechanism 20 will relesse rod 19, the 215P firing mechapiss. due &0 e

spring aotion, gets extended and draws the piloi's shoulders to the o Jeotion
seat baokreat,
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- Handle 23 released, reel 9 becomes iocke¢, auni the Pi10ot 18 Iixed ir she
drawn position. : _

The sboulder restraint mechanisz locx 16 Teel “ witk ratcbet € rigidly fasten.
ed to one of the reel faces. pawl 33 locks the reel aud Tetalms it from turning
when strap l4 is being tightened. The other Zface of tihe reel is provided with
roller 10 baving cable 13 seoured therein. ) o

Strap 1 is fastened to the reel by hinge support 34 which is firxed in the
operating position by rod 12, Hod 12 being pulied cut, support 34 moves insice the
reel and Teleases the strap. . » . 4

Cable 13 runs over roller 18 of the z15P firing czechaniex and is fasiened to
the seat frame. ) .

The 215P firing wmeobanism consists of two tubes: imner tube 16 and outer
tube 15. The inner tube is dead-fixed tc Lhe seal left-hand rail. The outer tube -
is free to slide along tLe imner one and, due to tke action of spring 17 with the
help of roller 18 seoured opn the tube bottom, tightens cable 13. .

Locking mechanism 20 is constructed as follows. The mechaniss body is sade
of two pieces: fixed bracket 40 and hinge piece 35 shick is ninged to the bracket
and secured by shear ecrew 42. Travelling inside the tody is rod 19 linked with
the outer tube of the 215F . firing mechanicr. ¥ounted on Linge piece 38 are swivel-
ling stop 39 and bell-crank 41 attached to & coraor shaft. Sell-crank &) is coo~
pected to bandle 23 by the cable linkage. %ben rod i§ travels upward, stop 39 is
turned by the apring and locks the rod im its upper position. : ’

If the pilot oatapulte from his inclined position, the firing mechanise 215P
gets extended due to the action of the spring and powder gases. Rod 19 pusbes
stop 39, cuts off shear screw &2 and turns the hinge plece of the body, slipping -
down. As & Tesult, the pilot is drawn to the sut'bach'ut.' :

Bapdle 23 is made like bell-crank 36 hinged to the seat pan by means of
bracket 37. Ons ara of bell-crank 36 is fitted with stop lever 35, while thbe other
is connested to pawl 33 and stop 39 through the cable linksge. - .

In order to operste the handle, it needs be unloocked by pr-:sing the upper
end of the mtop lever to the seat pan and then be pulled beckwarc. -

_Waigt_Belt Restraint Megbanism-

The waist belt restrsint mectanism makes it possible fo Bdjust the degree o3
the pilot's freedom with respect to the seat.

The mecbanisas incorporates: waist restraint mechanism handie 1, Two pulieys
with buokles 2 fitted to the harness system, two waist belt resiraint mechanist ‘
looks & securing therein the ends of cables (23 and 22), and elements of & cable
linkage, i.e. guide rollers 3, eto. ’ .

The waist belt restrsint oable can be added in its temsion by swinging move-
ments of bandle 30. ) ' : ’ S

To slacken the cable, it 1s necessary *to meve handle 30 forward as far & 3%

will go and then oable 21 may be drawn out. . -
¥aist belt restraint mechanism bandle 1 is housed in body 25 which is tastened
to the right side of the seat pan. The body eccommodates two-groove roller 3.
having & ratchet and cavles 21 and 22 endedded therein. o
Spring-loaded pawl 31 which locks roiler 32 cniers the. body from sbove
Bing 24 of handle 30 is fitted to & ring of body :. and can be turned forward.
Mounted inside the handle is etop 29 lcaded by srv:u. 27. The stop cugages “be
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ritchet teeth., By means of pawl 26, the atop can be pr;:ased upwu‘d;
the handle will rotate without turning the ratohet wheel

wh : he |
- en handle 30 moves forward, roller 32 turns and winde up the cables, thus
increasing the restraining action exerted on the pilot. When Lhe handle moves 7

backward, pawl 31 locks roller 32, the ratchet teeth press off atop 2y and the
lundle turns with respect to the roller. - '

¥hen the bandle is pushed forward as far as it will go, tﬁc ring .;u.pel‘ of

handle 24 rests against pawl 31 and presses it off. Simultaneously, puwl 26 riduv

on the ring jumper of body 25, turns and presses stop 29 upward. As a result,
roller 32 oan freely rotate and oables 21 and 22 ocan readily be pulled out.
If it 18 impossible to move handle 30 forward because of an excessive tension

of oablea 21 and 22, dlsengage stop 29 from the ratohet by pressing p._-1726 by .
hand; this done, handle 30 will be freely moved forward. ' '

To automatiocally return handle 30 to its initial position, the body u/nttu )

with & special spring which makes it possibdble to shift the handle backward by :
means of pushe: 28, i )

The description of the waist belt restraint meohanisa loocks is presented in
Seotion "Restraint Look and Foot-Crip Relesse Systeam®.. ’ '

6. Gontrol Systes of ICN-2200-28 -
(P1g.282) . -

The TCM-2500~38 ejeotion gun 1is sctuated by pulling ou_t ootter pil_: 4 cabled
to handgrips 1 of the seat. To fire the mechanisms, it 1s necessary to oompress one
or Loth of the handgrips at a time. o e R ; .

The seat handgrip (?15.243) is construoted as follows. Hinged to body 7 are
release lever &, safety lever 2 and proteoting yoke 3. The firing oontrol wiring
ig conneoted to release lever 4. In normal position, the release lever 1s prevent—
ed from an socidentsl operation by means of bolt 5 wkich with its head enter:.th.
palety lever hole. When only the release lever is pressed, the bolt head rests »

ks the relesase lever. Wher only the safety lever is actuated,
agans? pard 1 &2 100 £ bolt 5 and locks the safety lever. The ejeotion
plate O reats againet e leass and locking levers are. pressed at :
cun oan be fired only "o o e checked for proper looking by the
a time. The relesse and locking levers are C ; _ : T
alignment of white notohes made ob the bapdgrips. .

nd leaves the safety lever hole.
1t 5 moves upward &
In this position bo

xe 3 oovers tbe slot petween the release and safety levers and ' -
Proteoting yoke

the handgrip is compressed. - R

) A b J._.d when ° .
yrotects the le fro-'.;:n:f the handgrips, the cable linkage (See !‘jlg..l’lz) »
From the release 1¢ th seotors 2 and fros the right sector of the shaft runs .

Tuns Lo 00ROR snatt S 215P firimg mechanism. Fros lever 6, the oable linkage

to release lever 6 of the Tod 5 and & able is comneoted to ootter pin &

by moecans of shaokle 7 with & bols,

~f the ejeotion gub. . ed, the 215P firing meobaniem opentg-, first
are comprese .
When the handerips

and the pilot is drawn bao

1led inside the &10 of shaokle _7 pulls 6ut. ootter
6 baving trave I -
Then, lever

o .;b rcn-zsoo—;s 18 set 1B%0 operation.
e _ Into ¢
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FIG 242. CONTROL SYSTEM OF TCM-2500-38 EJECTION GUN

| = handgrip; 2 - sector; 3 — TCM-2500-38 cjection H :
4 — coteer Pi'l: S - tod; 6 — 213P firing mechanism release lever;
7 — shackle; 8 — 215P firing mechanism; 9 - shaft.
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7. Ejection Jeat stabilizing .ystea

(Pig.244)

To prevent the ejeotion geat from undue turning forward after ejection, the
seat i fitted with rotating drogue parachute 1 with the oanopy area of 0.15 .2.

The parachute shroud lines fitted to the thimble are fastened to the head
of the 2160 firing mechanism by means of adapter 2.

When in flight, the psrachute paoked in fabric container 3 is looated above
the head of the TCM-2500-38 ejection gun. The shroud lines paoked in speoial
cese A are placed into the headrest right-hand pocket where the case is fastened
to yoke 5 by means of a snap hook.

In order to provide for reliable deployment of the drogue parachute before
the seat leaves the rollers, the parachute lis exposed to the airatream in the
oontainer at the very beginning of the ejeotlion with the aid of the 2151 firing
sechaniss whose cotter pin 6 18 oconneocted by oable 7 to the airoraft struoture
and 1is pulled out after the seat has travelled 30 to 50 mm.

When extending, the firing meohanism knocks out the aocess hole door on the
canopy rear arob, pulls the shroud lines from the oase and exposes the contaiper
with the drogue parachute to the airstream. The drogue parachute container is
attached to the head of the 2151 firing mechanisa by means of speoial yoke 8
and two studs 9 ocable-—connected to the seat frame. After the 21501 travels of
200 mm, the cables become tightened and pull out studs 9, The sirstreas tears the
contaiper off the drogue parachute, the parachute cunupy gets inflated with air
and starts rotating.

Adapter 2 is & radial thrust bearing and consists of shaft 11 osrrying fork 10
and holders 12 scoommodating lug 13. Shaft 11 rotates inside holder 12 on rollers.

1.5 seo. after the ejeotion, immediately before the oocokpit oanopy separstes,
the rod of the 2151 firing wechanism is thrown off trgether with the drogus
parachute.

For this purpose, the upper part of the outer tube of the firing mechanisa
is made split and is fastened by means of collar 14 consisting of three members.

Collar 14 is looked on the tube by yoke 19 hinged to the scat frame. Con~
neoted to yoke 15 is fork 16 linked through rods and bell-oranke to levers 17 for
the cunopy scparation, When levers 17 turn, yoke 15 releases the ocollar whioh,
being acted upon by the load of the drogue parachute, gets opcn apd the upper part
of the outer tube together with the inner tube, piston and tbe drogue paracbute
asparates from the ejeotion seat.

8, Poot-Grip System
(Pig.245)

The purpose of the foot-grip system is to prevent the pilot's legs fros 8
exoessive separstion due to inertia foroes during the ejection. The systes 18
mougted on the foot-rests and is automatically sotuated the instant the pilot
abruptly places his feet upon the foot-rests. The system incorporates foot-grip 1
and lever 2 linked to each other by rod 13. At ejection, the pilot presaed
levers 2 with his feet, turns the levers, foot-grips 1 retaining the fest oo the
foot-rests. The system 1s held olosed by retaluer 12 with the aid of a toothed
seotor attached to lever 2.

The foot-grips oan be opened after the ejection by hinged retainer 12. I8
the operating position, the hinged retainer is kept by lever 10 whose other oné
Tests against bell-cramk 8. Both bell-oranke 8 are mounted on sbaft 6. Bod 3 1imke

R e
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12 = retainer; 1} — rod

_canopy is separated fro®

wem with the system releasi the »
Jl-orank &, lever 10 relea:is ret:::zai;ta::dt::(’:?:p e a6

To prevent the foot-grips from an accidental olosi ‘::' o instal
« in the cockpit, speclal retainer 3 ie provided Ihic:8 t e the iat o B
sothed sector and prevents lever 2 from turning. Betainc:'n;xi‘: ::t:::;o:tb:h

ysher 4 whose other end rests a
gainst shaped sect
om0 the Tootoseat. § ector 7 inltallgd on the axle of

When in use, in case the seat has already been Vinltallcdin the A
s0t-rests are elevated. In this case, the end of pusher A rests :::’::: o
-ecess of sector 7 and retainer 3 fixes lever 2 in the open pocit::- At ejeoti
e foot-rests move down under the action of pins sliding inside the.toot—::t -
pides 1nstalled in the cockpit floor. Pusher &4 ic pressed off by the projectiem
i sector 7 and forces retalner 3 to leave the toothed seotor slot.

In the lowered position, the foot-rests are fixed by retaimer 9. In me
toot-grips are socidentally closed, they can be opened by pressing off the dowel
pn of retainer 12 with the aid of pawl 11.

9. Cockpit Canopy Holding and Separation Systen
(Pig.246)

During ejeotion, the oockpit canopy 1s gripped and held by means of trum-
nons 3 and hinge supports 7 of the seat. ' :

Supports 7 are rigid brackets hinged to the sest pan.

In the upper parts of the supports there are out-outs to receive the imserts
i the front grip looks as soon as the canopy is gripped.

The inserts strike support 23 and turn it down, ‘shearing sores 25 and
celeasing Spring-loaded pin 24 which comes out snd looks the imsert.

Under normal operating conditions, the supports u'cipru-od to the seat pam
wd retained with the help of stops 13 mounted on shaft 12. ’

shaft 12 via bell-crank 8 is conpeoted to the cockpit floor by oable 9. -
fhen the seat moves, cable 9 is pulled out of tube 11. After the seat travels
sypproximately 530 +10 mm and the supports are in 1ine with the canopy—o8rrying
panel, the cable end with the bush presaed thereonto rests against bracket 10.
Shaft 12 starts rotating, ghearing looking screw 14, Being released, supports ?

turn under the action of spring 15 and are Jooked by stop pins 22 entering the

hole of brackets 21 carrying the suppoTts. :

After ejection, the separation of the oanopy froe the seat is ctfcot.d“”
levers 2 ‘which are turned by 2198 f£iring mechanisss 16. A:n:bc b:g::izwt -
their travel, levers 2 press the relesse levers (71g.230) ope
. the rod of the drogue p;r‘ohut. is thrown off. On thelr
stops of the canopy Trear grip looks and turs
ion pins of the seat. Wben the canopy turns through

° 0  tne pawls of the rear grip looks come to rest sgainst
approximately 1107 - 120°, the P& o etense O ooxs. In hts " e
the bosses of the seat trusnion pin® oK way

the e jection seat.
sctuated DY AR-3Y t

looks. Simultaneouslys
further movement, levers 2 pres? the
the ¢anopy on the trunn

The 2150 <firing geohanisss 8re

by virtue of drive retaining

The firing seohanisss ,

feohnical Manual. for keepinE
i s » devioe®

The drive retaiping mechanis® 3 18 snd lever

toidental turn ing.

shaft & from ap
17 fitted thereon.

1t consists of bell-¢
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iever 17 is pressed off by spring 20 through pusher 19 and with its locking pin
mtere the seét o0& the body. When the AJl-3Y mechanism operates, lever 17 defleats
the looking pin leaves the body seat and bell-ocrank 18 starts turning '

10. Release System for Restraint Looks

and Poot~Grips
(Pig.2a7)

After the canopy has been scparated from the seat during the ejeotion, the
restraint locks and foot-grips are released. The opening of the shoulder restraint
jook is made by extending looking pin 12. Waist belt restreint looks 6 are released
by turning bell-oranks 18.

The foot-grips are opened by turning bell-oranks 3.

The lock release system consists of driving shaft 9, vertioal shaft 7 and
a 8et of rods and bell-oranks. When firing mechaniems 2154 operate, shaft 9 is
rotated by oanopy separation levers 8 with the belp of bell-oranks 13. When turn>—
ing, levers B8 lie down on bell-cranks 13 and turm shaft 9, pressing thes downward.,

Bell-crank 14 fitted on vertical shaft 7 ls sliding up and down the shaft
together with the seat pan, and this ensures a normal operation of the system,
vith the seat pan being in any position.

The waist restraint look 1is decigned end operates ss follows. Two grips 20
drawn apart by spring 19 are hinged in body 21.

The end of waist restraint lock oable 16 with a bush fitted on it is inserted
inside the body and is locked by grips 20 which are retained in the olosed posi-
tion by the protrusionms of bell-orank 18. When bell-crank 18 turms, grips 20 and
the oables are pulled out of the look.

To ensure & proper separation of the pilot from the seat, the looks are

ite sucoession.
relea;::eint:ed:‘f;:-gipa are opened, then the shoulder restraint lock, the waist
restraint looks being the last to be released.

11. Emergenoy Systes for Agtust
Mechanisms 21 and for Releasi estrs

(rig.248)
) hanis the AR3
The emergenoy systes serves to sotuate firing meo d 215:»?.-&-1::
automatio time release sechanisa malfunotions as well as to op:: o orousd 12
t-grips when it is pecessarily to leave the oookplit om )
looks and foot—&F l: omprises genoy handle 13, roller 11 with lever 3,
The system © omer .

1linkage 12.
s pulled outy roller 11 and lever 3 are turned and

panisms 2158, spring intensifier 7, and driving

emergenoy.
spring iptensifier 7, and oable
When emergency bpandie 13 1

agtuate sucoesslively firing meo

tem.
; the lock release sys
shaft 9 serving as & arive for ks is, in this case, sisilar to that
leas
The prooessd of re

=,  The obly
it Looks and Poot-Grips®.
sRelease
desoribed in Seoction 9 1is turned.
losded
a1rterence is in the "% body which socomsodstes Spring-

7 o0 top 5.
b intensifier etained by #
Lta Spr ng 6. When ooaked, the rod is T stop 5 18 turned by bell-orank &
s1iding xo® 7 helpa turm
¢ 11 with lever over 8 fitted o shaft 9 and belps
whiob rests

ing the restraint 100
Systes for Restrs

When rolle
and releases rod b
the latter.

sgainst 1
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ALTUATING SHAFTY S
FROM CANOPY 51 PARATION

LEvems

Fleng
ot Cosanc e T30

WAIST BELY AFSTRAWT

WAIST SELY RESTRAMNT
MECHANIIM OPERATION

FI1G.247. RELEASE SYSTEM FOR RESTRAINT LOALKS ARD FOOT-GRIPS )
| — fom-resr; 2 — lever loc opening foot-grips; 3 — bell-craak; 4 — rod; § — puliey with buclle, &~ wm<

belt ressrmmt lock: 7 — vertical ghaft; 8 — levers {or conopy scpsrsiion; 9 — duviag shaly; 10 - ~:;t'|“ :
helt retiaime ecchaninm strap; 11 — hinge support; 12 — locking rod. 13 - sclcasc system aunve bed
crank, 11 — shidiag beli-crank; 15 — release rod for waise oclt resirant ach; 16 — waist bols restemmt

rechanism cable; 17 — nut; 1B — bell-crank; 19 — spring; 20 - wrip; 2) ~‘Hv-
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B 3

Handle 13 18 conpnected to cablie linkAge .. Ly means of roller i mounted 1p
body 15. After the loocks have been released, nandle 13 18 pulled out of the Toller

apd remains 1o the pilot's hand.

12._Looklipg System
(Pigs 289, 250)

To prevent an aocidental operation of the ejeotion seat meohanisms, there

are two looking systems: the operating system used to lock the seat mechanises ip
the cookpit and the ground system used when the seat 1s removed froam the oockpit,

The operating locking system looks the units in the following sucoession:
ejeotion gun TCM-2500-3B ..ecveccrcns (Bnfety pin No.l) (1 piece)
firing meohanism 215  ....c.ere.... (pafety pin No.4) (1 pieoe)
DRBAEEIPE cecveorssoscscsssssoonmsnnss (safety pin §0.7) (2 pleoces)
oanopy jettison handle .......cccce-- (safety pin No.8) (1 piece)
protective COVErE ....csccececoscccsns (safety pin ¥o0.9) (2 pieces)
2150 firing mechanisam 100k ......... {(safety pin ¥0.10) {1 piece)

The ground looking system is used to look the units in the following
succession:

ejeotion gun TCH-2500-38 ..ccceccnrces (safety pin, no number) (1 pisce)
£iring mechanism 215P .....cesces-... (Bafoty pin ¥o.2) (2 pleces)
£iring mechaniem 2150 .............. (safety pin ¥o.d) (2 pleces)
f£iring meohaniss 2150 ..ccecceences (safety pin Bo.s) (1 pieocs)
BiNgS BUPPOTES svccevosessocccs-sasss (BBfety plo ¥o.5) (2 pieces)
foot-rests in upper position ........ (safety pin No.6) (2 pieces)
2159 firing mecbanism lock ......... (safety pin ¥0.10) (1 piece)

Por the sake of convenience, the identiocal nuabers are staaped on the safety

pins and on the units to be looked; these pumbers determine the sucoession of
application of eaoh of the above safety pims.

Pig. 250 presents the numbers indicating the places of looking in oompliance

with the marking of safety pins.

¥
-
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